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Overview
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Advanced Structural Light-Weight Architectures for 

Electric Vehicles (e-Light)

• Budget 2.9 M€

• Starting date 1st February 2011

• www.elight-project.eu

General Information
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The Consortium
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The main objective of the E-Light project is to 

develop a multi-material modular architecture 

specifically designed for urban EV, achieving 

optimal light weight and crashworthy 

performances whilst ensuring good 

ergonomics on board

Project objective
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• Lightweight EV architecture with a maximum vehicle weight 
of 600 kg (without batteries), a maximum BIW weight of 
200 kg, and an electric motor in the range from 25 to 35 
kW.

• On board space 4 passengers.

• Suitable and feasible joining technologies and 
manufacturing processes for the multi-material EV 
architectures developed.

• Equivalent performance to an IC vehicle architecture 

• General design guidelines and testing procedures for EV 
automotive designers.

Measurable objectives
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Project activities

New characteristics 

of EV

Modularity design

Ergonomyand HMI

Safety Requirements

Composite and 

reinforced materials

Advanced metallic 

materials

Manufacturing and 

joining

LC & Cost-benefit 

analysis

EV structural 

designs

Structural Integrity

Energy absorption 

and crash

NVH analysis

General design 

requirements

General safety 

requirements

Testing procedures
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Trade-off
Joining and Assembly

Technologies

Technical
requirements

Compatibility with
Manufacturing

processes

Compatibility with
Materials

Weighting of Technical
Requirements for Joining
and Assembly Process

Weighted Manufacturing
Processes from

Work Package 3.1.

Weighted Materials from
Work Package 3.1.

Scoring of Joining
and Assembly Processes
according Technical

requirements and weighted
Manufacturing Process

Scoring of Joining and 
Assembly Processes according

Technical requirements

Scoring of Joining
and Assembly Processes
According Technical

requirements and weighted
materials

Scoring of Joining
and Assembly Processes
according Technical

Requirements, weighted
materials and weighted
manufacturing Processes

Design Methodology
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The starting point
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Decision process

REQUIREMENTS
AND DRIVERS

COMPONENTS
DESIGN
CONCEPTS

MANUFACTURING
PROCESSES

MATERIALS

1- IDENTIFICATION
2- STRUCTURING
3- WEIGHTING
4- VALUATION
5- SCORING

- PREFERENCES
- RELATIONS OF DEPENDENCE
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Decision process

Weighting of the drivers

Weighting of Design concepts
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Decision process

1
Dependency Ratio:

1: Fauvorable, 0: Indiferent, -1: Unfavourable

Compact 

sheets

Compact 

bulk

Ribbed 

sheets

Hollow 

structures

Sandwich 

structures

Torsional 

box

Hybrid 

structures

Foamed 

thick sheet
Comment

s

10 City car 0 0 0 0 0 0 0 0 (1)

10 Full electric 0 0 0 0 0 0 0 0

8 2+2 / 2+1 places 1 1 0 -1 -1 -1 1 -1

9 Proposed dimensions 0 0 0 0 0 0 0 0

10 2 doors 0 0 0 0 0 0 0 0

7 Modular rear end 0 0 0 0 0 0 0 0

7 Flexible platfform 0 0 0 0 0 0 0 0

7 Maximal avaiable space 1 1 0 -1 -1 -1 1 -1

104 104 0 -104 -104 -104 104 -104

10 Developed surface 0 0 -1 0 0 0 0 0

9 Deep 1 -1 -1 1 1 0 0 -1

8 Tolerances 1 1 1 1 1 0 -1 1

7 Section (uniform or variable) 0 0 0 0 0 0 0 0

7 Curvature (flat, sigle or double) 0 0 0 0 0 0 0 0

118 -7 -76 118 118 0 -55 -7

7 Safety - Energy absorption -1 -1 1 0 1 1 1 1

8 Safety - stiffness 0 1 1 1 1 1 0 1

9 Weight 0 -1 1 1 1 1 -1 0

7 Ergonomy and HMI 0 0 0 0 1 0 0 1 (2)

8 Autonomy 0 0 0 0 0 0 0 0

7 Power 0 0 0 0 0 0 0 0

8 Maximal velocity 0 0 0 0 0 0 0 0

7 Structure 0 0 0 0 0 0 0 0

7 Fixed panels 1 0 0 0 0 0 0 -1

7 Mobile panels -1 0 1 1 1 1 1 0 (3)

6 Chassis - aluminium+composite 0 -1 0 -1 -1 -1 1 -1

7 Chassis - monocoque -1 0 0 1 1 1 1 0

9 Components - Battery 0 0 0 0 0 0 0 0

9 Components - Engine system 0 0 0 0 0 0 0 0

9 Components - Gear box 0 0 0 0 0 0 0 0

9 Components - Power electronics 0 0 0 0 0 0 0 0

9 Components - Traction and suspensión 0 0 0 0 0 0 0 0

8 Interior space 1 1 0 -1 -1 -1 1 -1

-46 -46 238 131 238 185 200 8

9 Design and visual appearance 0 0 0 1 1 1 0 0 (4)

7 Durability, aeging 1 1 1 1 0 1 0 -1 (5)

7 Acoustic and vibrations -1 -1 0 0 1 1 0 1

8 Electromagnetic Interference 0 0 0 0 0 0 0 0

6 Combustibility 1 0 1 1 -1 1 1 -1

6 Reparability 1 1 0 -1 0 -1 0 0

7 Thermoregulation -1 0 -1 1 1 1 0 1 (6)

9 Own function 0 0 0 0 0 0 0 0

9 fixtures and fittings -1 0 0 0 1 0 1 -1 (7)

-40 60 60 230 260 300 150 -80

7 500-1000 vehicles/year 1 0 1 0 0 -1 1 1

9 Paintability 1 1 1 1 1 1 1 0

6 Scalability of production 1 1 -1 -1 0 -1 0 0

6 Assembly and handling 0 1 1 1 1 1 1 1

68 65 49 28 46 6 68 40

9 Material -1 0 0 0 0 -1 1 1 (8)

8 Manufacturing -1 -1 0 -1 -1 -1 1 1 (10)

7 Assembly -1 0 0 1 1 0 0 0 (9)

-148 -49 0 -6 -6 -105 105 105

10 Technical risk-Functionality 1 0 1 -1 1 0 1 -1

9 Technical risk-Term 1 0 0 1 1 1 1 -1

9 Technical risk-Development process 1 0 0 1 1 1 1 -1 (11)

5 Technical risk-References in the Market 1 -1 -1 -1 1 -1 1 -1

8 Industrial risk-Materials supplying 1 0 0 0 1 1 1 -1 (12)

8 Industrial risk-Suppliers 1 -1 0 -1 -1 1 1 -1 (13)

38 -10 4 -4 25 22 38 -38

7 Enviromental impact 0 1 1 0 1 0 0 1 (16)

5 Recyclability 0 1 0 1 0 -1 0 0 (15)

6 Resources 0 -1 1 1 1 1 -1 0 (17)

10 Emisions in Use Phase 0 -1 1 1 1 1 -1 0 (14)

0 -15 88 81 88 42 -62 27

TOTAL POINTS 93 101 364 473 666 347 547 -49

143,31 151,00 414,08 523,31 716,38 397,15 597,15 1,00

Changed range: 2,0 2,1 5,8 7,3 10,0 5,5 8,3 0,0
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6,92

DESIGN CONCEPTS

DRIVERS AND REQUIREMENTS

Sensibility of  wieghting (Between 1-3):

7,69

7,69 GEOMETRY

TECHNICAL KNOWLEDGE
Based on a statistical process.
2 researches expert in Plastics
and Composites Technologies
and 2 researches expert in 
Product Development

METHODOLOGY

CONTRIBUTION
OF PARTNERS

PROCESSES SCORING (respecting drivers and design concepts)
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Decision process

-50

0

50

100

150

MARKET SPECIFICATIONS

GEOMETRY

THECNICAL SPECIFICATIONS

FUNCTIONAL REQUIREMENTS

INDUSTRIAL REQUIREMENTS

COST

MATURE TECHNOLOGY

ENVIRONMENTAL ASPECTS

Compact sheets

Compact bulk

Ribbed sheets

Hollow structures

Sandwich structures

Torsional box

Hybrid structures

Foamed thick sheet

Adequacy of design concepts to requirements and drivers
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Decision process
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MARKET SPECIFICATIONS 0 1 1 -1 -1 -1 -1

GEOMETRY 0 0 0 -1 1 0 1

THECNICAL SPECIFICATIONS -1 0 1 -1 0 -1 -1

FUNCTIONAL REQUIREMENTS -1 -1 -1 -1 -1 -1 -1

INDUSTRIAL REQUIREMENTS 1 1 1 1 0 -1 0

COST 1 1 0 1 0 -1 -1

MATURE TECHNOLOGY 1 1 1 1 1 1 1

ENVIRONMENTAL ASPECTS 1 1 1 1 0 1 -1

TOTAL 3 3 3 6 -3 1 -6 -2

Changed range: 7,7 7,7 7,7 10,0 3,1 6,2 0,8 3,8

Comparative Matrix
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EV layout
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Decision process
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Decision process

Range:241.6km

Range:213.1km

Range:163.1km
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Decision process
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Thanks for your attention


