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• provide an early estimation of cost and environmental 

performance of new materials and manufacturing technologies

• tool for monitoring the technology developments within the 

project, and whether they comply with overall objectives

• serve as a preliminary decision tool for engineers and designers 

working in the early stages of development of automotive 

components
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Approach



Approach
Module breakdown
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Module Mono-material Parts
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Die casting Clamping Melting Casting Cooling Trimming

Hot extrusion Pre-heating Clamping Extrusion Cooling Trimming

Bending Clamping Bending Annealing Trimming

Deep drawing Clamping Drawing Annealing Trimming

Roll Forming Clamping Rolling Trimming

Cold stamping Clamping Stamping Annealing Trimming

Hot stamping Pre-heating Clamping Stamping Cooling Trimming

Injection moulding Extrusion
Melt 

injection
Water 

injection
Cooling Ejection

RTM
Fabric 
cutting

Fabric 
trimming

Clamping
Resin 

injection
Finishing

Thermoforming
Heat 

treatment
Punching Forming Washing Ageing

Approach
Process breakdown



Approach
I/O
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Materials
Production

Material Type

Manufacturing Use

Powertrain

Raw Materials Energy Labour Energy

Machinery, Tooling Consumables

Fuel/Energy

Input Parameters

Output (Costs)

Cost of energy/fuel

Assumptions

Driving cycle

Cost of energy (electricity, gas) Lifetime mileageAnnual production

Cost of labour

Part GeometryProcess



• Raw material price
• Cost of processing

• Type of machinery
• Machinery energy consumption
• Type of tooling
• Consumables involved
• FTEs
• Cycle times
• Scrap rates

• Cost of machinery
• Cost of tooling
• Cost of consumables
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Materials
Production

Material Type

Manufacturing

Part GeometryProcess

Use

Powertrain

Raw Materials Transformation Labour Energy

Machinery, Tooling Consumables

Fuel/Energy

Input Parameters Output (Costs)

Cost of energy/fuel

Assumptions

Driving cycle

Cost of energy (electricity, gas) Lifetime mileageAnnual production

Cost of labour

Model Parameters

Approach
I/O
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Results
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Results – Hood (CRF)

Reference design (7.5 kg)

▪ 100% Steel (stamping)

Lightweight design (3.6 kg)

▪ 91% Alu 5000/6000s (stamping) 

▪ 9%  Steel (stamping)

Δmass ~ -53%

Comparative assessmentMonomaterial part breakdown
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Results – Bumper (CRF)
Comparative assessmentMonomaterial part breakdown
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Reference design (4.5 kg)

▪ 100% Alu (extrusion & stamping)

Lightweight design (3.3 kg)

▪ 100% Alu 7000s (extrusion) 

Δmass ~ -27%
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Results – Bumper system (Daimler)
Comparative assessmentMonomaterial part breakdown

R
e

fe
re

n
c

e
Li

g
h

tw
e

ig
h

t

Reference design (13.0 kg)

▪ 100% Steel (deep drawing)

Lightweight design (11.9 kg)

▪ 60% Steel (deep drawing) 

▪ 40% Steel Q&P (deep drawing)

Δmass ~ -9%
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Results – Rear floor panel (TME)
Comparative assessmentMonomaterial part breakdown
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Reference design (6.9 kg)

▪ 76% Steel (stamping)

▪ 24% Acryl/SBR-Vynil-Urethane

Lightweight design (5.3 kg)

▪ 62% PPGF40

▪ 34% Steel (stamping) 

▪ 4% Urethane

Δmass ~ -23%
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Results – Rear bumper system (TME)
Comparative assessmentMonomaterial part breakdown
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Reference design (4.0 kg)

▪ 100% Steel (deep drawing)

Lightweight design (2.4 kg)

▪ 100% Alu 6000/7000s (extrusion) 

Δmass ~ -40%
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Results – Door structure (Volvo)
Comparative assessmentMonomaterial part breakdown
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Reference design (19.7 kg)

▪ 99% Steel (deep drawing)

▪ 1% Alu 6000s (deep drawing)

Lightweight design (11.0kg)

▪ 85% Alu 6000s (deep drawing) 

▪ 15% Steel (deep drawing)

Δmass ~ -44%
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Results – Door structure (VW)
Comparative assessmentMonomaterial part breakdown
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Reference design (35.2 kg)

▪ 100% Steel (deep drawing)

Lightweight design (24.6 kg)

▪ 63% Steel (deep drawing)

▪ 21% Epoxy resin GF42 

▪ 16% Alu 6000s (deep drawing)

Δmass ~ -30%
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Conclusions



Conclusions
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• most demonstrators comply or are slightly higher than OEM cost 

targets, meaning that most of the technologies are ready or very 

close to commercialisation

• cost of materials is an important driver of module costs, especially 

in the case of high-lightweighting-potential materials which have 

significantly higher costs, and typically higher labour costs

• cost of manufacturing energy has a significant share over total

costs in most modules. This can change according to the 

production location (electricity prices vary >300% between lowest 

and highest end in Europe) 
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