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Abstract 

Over the last few years, the growth rate of aluminium consumption has been at the level of 4 – 6 

%. One of the main drivers for consumption increase is automotive industry. For example, 10 

years ago the average aluminium content was 90 – 100 kg per car, whereas today this number has 

been increased up to 150 kg per car. The growth of aluminium consumption for automotive 

applications is caused above all by a necessity to reduce the weight of a car in order to increase its 

energy efficiency and consequently to reduce the carbon footprint. It is expected that due to the 

tightening of ecological norms, the aluminium content in American and European cars will 

exceed 220 kg per car by 2030. Reducing the automobile weight by increasing aluminium content 

can decrease the energy consumption by 20 % and CO2 footprint by 12.6 % compared to the steel 

car constructions. This paper presents an overview of the trends of aluminium use as a way to 

decrease the fuel consumption and carbon footprint while maintaining or enhancing the reliability 

and safety of the vehicles. In addition, it briefly describes current RUSAL projects in the field of 

implementation new aluminium solutions in automotive industry. 
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1. Introduction

Aluminium has been used in the automotive industry for many years to some extent, now its 

penetration is gaining momentum and the trend will go on. 

Aluminium is significantly more expensive than steel but its main advantage is its weight. An 

aluminium component can substitute as steel component by providing the same mechanical 

characteristics for up to half the weight. This is the main reason why car manufacturer are using 

aluminium. 

Countries all around the world are continuously implementing stricter emission and CO2 

legislations. Europe is usually on the foreground followed a few years later by China and the US. 

In 2021, in Europe the target will move down from 130 g of CO2 per km to 95 g. By 2030 a further 

37.5 % reduction will be required. Simultaneously penalties for not achieving such targets could 

cost billions to original equipment manufacturers (OEM). 

Therefore all automotive brands are working on drastic reductions of their fleet emissions by 

improving and downsizing engines, improving aerodynamics, developing hybrid and electric 

powertrains and light weighting their cars.  

We expect Battery Electric Vehicles (BEV) to reach 15% of the European market by 2030, 

hybrids will go up to 30%. Therefore more than 50% of sold vehicles will still rely on Internal 

Combustion Engines with always tighter CO2 targets. The recent issues with VW and diesels 

contributed to worsen the situation, because diesel engines are by definition more efficient than 

gasoline engines. 

https://icsoba.org/proceedings/37th-conference-and-exibition-icsoba-2019/?doc=2
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Simultaneously other trends, like improving safety, durability, acoustic, better comfort are 

driving vehicle’s weight up. This implies even further effort to reduce weight in order to 

compensate. 

 

All of the above demonstrate that the need for light weighting will become more and more 

important.  

 

2.  Aluminium versus other materials  

 

According to automotive engineering specialists, the intensive use of optimized steels (UHS, 

boron) enables a further weight reduction of 15%, aluminium enables 40% to 45% savings at a 

reasonable cost. Magnesium and Carbon Reinforced Plastics (CRFP) can drive the weight further 

down but at significantly higher costs (Figure 1). Therefore in the coming 10 years, mover 50% of 

the mass savings in cars will be provided by aluminium.  

 

 
Figure1. Relative materials weight reduction and costs 

 

This was successfully done by Jaguar Land Rover (JLR) on the Range Rover some years ago: by 

shifting from a steel to an aluminium body (body, closures, suspension and chassis sub-frames), 

they saved 300 kg. They could therefore additionally switch from V8 to a V6 engine, keep the 

same performance and save another 120 kg. Overall they reduced the consumption of the car by 

23% (CO2 emission are directly linked to fuel consumption).  

We should nevertheless not expect cars to switch fully from steel to aluminium. The use of 

aluminium is first of all very different in low cost mass market cars with less than 100 kg of 

aluminium per car and premium Sport utility vehicles (SUV) with up to 600 kg. Beyond that, 

OEMs are no working on efficient multi-material solutions using the right material at the right 

place. 

 

According to Ducker, in Europe, the average aluminium content of cars will grow from 

approximately 150 kg to 220 kg by 2030 (Figure 2). Similar trends are expected in all major 

markets (US, China, Japan) [1]. 

 

Simultaneously passenger cars and light Duty vehicles volumes worldwide are expected to grow 

from 98 million vehicles to above 125 million by 2030. This implies an additional yearly 

consumption of +10 million tonnes of aluminium by that time. 

 

In terms of components, the applications of aluminium are extremely diverse.  
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(a)       (b) 

Figure 2. Average aluminium content of cars – (a) and relative battery electric vehicles, 

hybrids vehicles and internal combustion engines vehicles by 2030 – (b) 

 

Aluminium castings are already common for some applications such as engine blocks, pistons 

and gearbox housing which rely mainly on secondary aluminium grades. Aluminium wheels are 

made of primary aluminium. With 10 kg per wheel, this is an important market for RUSAL. We 

also supply a range of other applications like for example brake calipers. The largest new trend is 

linked to the development of large aluminium casting into car body structures, for example 

shock-towers or battery housing for hybrid vehicles. 

 

In terms of extrusions, the most common application is crash management systems and door 

reinforcement beams. There is also a range of smaller applications like roof bars, sun roof rails, 

and anti-vibration systems. Battery electric vehicle (BEV) require also a large extrusion based 

structure for battery housing. 

 

Aluminium forgings are usually used for chassis and drive train components as well as suspension 

arms. Such volumes remain smaller. A growing opportunity is linked to the development of 

forged wheels either for premium cars or for trucks. 

 

In terms of flat rolled products, heat exchangers are fully relying on aluminium cladded solutions 

for several years but the main topic is the tremendous growth opportunity linked to the 

development of body in white application. Hoods, fenders, doors are gradually switching over 

from steel to aluminium. This represent the largest opportunity for our industry despite high end 

quality requirements. 

 

3.  Rusal today 

 

RUSAL has over the last years strongly developed its links to OEMs and Tier 1 suppliers. We are 

one of the main supplier of aluminium to wheel makers, but also developing European, Asian and 

other non-wheel automotive customers. We supply for example Primary Foundry Alloys (PFA) 

for engine heads or structural components of leading OEMs. We are delivering automotive slabs 

to several rolling mills both for inner and outer applications in Asia and in Europe. We are also 

qualifying billets for crash relevant applications. Beyond that RUSAL is partnering with several 

customers to co-develop new alloys for future vehicles. 

 

Among the new materials without heat treatment should allocate Al-Mn-Ca system alloy as an 

alternative to heat treatable Al-Si-Mg system alloys. The use of material without heat treatment 

will significantly reduce the cost of producing castings from aluminum alloys. The cast structure 
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of the Al-Ca-Mn alloys consists of eutectic, which provides good castability, and solid solution 

containing the alloying elements, which allow to provide a hardening effect already in as-cast 

state. A small crystallization interval of the new alloy ensures good processability in producing of 

thin-walled castings. In addition, Al-Ca-Mn alloys show excellent corrosion resistance compared 

to existing 3xx series alloys.  

 

RUSAL is also offering an additional key benefit to the automotive industry which is more and 

more concerned by sustainability topics. In fact OEMs are now assessing and trying to reduce the 

carbon footprint not only of the car but also of the full value chain, from the mine to the wheel. As 

far as this is concerned, thanks to its access to more than 95% of hydropower, RUSAL’s low 

carbon aluminium, ALLOW™, has a carbon footprint of 1/3 from the industry’s average (scope 1 

= direct plant emission, scope 2 = emissions from energy supply). This is currently gaining strong 

momentum worldwide in particular in Europe and Asia where carbon footprint and Aluminium 

Stewardship Initiative (ASI) certification are starting to be systematically requested. 

 

RUSAL, with a global footprint, competitive prices, good quality, reliable supply chain, R & D 

capabilities and low carbon aluminium, is well positioned to be recognized as the aluminium 

supplier of choice of the automotive industry. 

 

4.  Conclusion 

 

Today and in the future, aluminium is the ideal solution to save weight in mass production 

without compromising safety. Further growth in consumption depends on the growing market 

increasing penetration of new structural components, such as car body design named Body in 

White (BIW) in the industry. New solutions for the use of aluminum for mass consumption 

should provide cost reduction, increase reliability and safety. 

 

5.  References 

 

1. Ducker Worldwide. 2016. Aluminium Content in Cars. European Aluminium 

Association. 

  


	EDITIONS DE L’ICSOBA
	Past events of ICSOBA
	Foreword
	Welcome note from Viktor Mann
	Table of Contents
	KEYNOTE SESSION
	KN01 - UC RUSAL Technology and Product Development
	KN02 - The Use of Aluminium in Automotive Industry
	KN03 - Opportunities and Challenges of Indian Aluminium Industry
	KN04 - Historical Development of the Largest Aluminium Smelter in the Middle East
	KN05 - Prebaked Anode Market and Production Overview in China
	KN06 - Current Situation of Alumina Industry in China and its Technical Demand
	KN07 - REGAL: A Successful Model of Collaboration for Innovation between University and Aluminium Industry
	KN08 - An Overview of the Bauxite, Alumina and Aluminium Markets and their Costs
	BAUXITE SESSION
	BX01 - The Quality of Bauxites from Bosnia & Herzegovina and Montenegro Processed by the Alumina DOO Zvornik between 2014 and 2018
	BX02 - Development of Technology for Carbonate Removal from North Urals Bauxite at RUSAL Krasnoturyinsk
	BX03 - Reducing Reactive Silica Content in Washed Bauxite
	BX04 - Concentration Machinery and Equipment in Alumina Refining
	BX05 - Development of a Probabilistic Model for Water Management  on a Bauxite Mining Site
	BX06 - Development of Business Intelligence Reports for KPI Management  on a Bauxite Mine
	BX07 - Biodiversity Research Consortium (BRC): A technical and scientific partnership in search of "State of the Art" Mined Area Recovery
	BX08 - Human Asset Management: How to Increase the Delivery Capacity of Maintenance Human Potential at Hydro Paragominas
	ALUMINA SESSION
	AA01 - The Road to a New Bauxite – Mine and Refinery Optimisation
	AA02 - Digestion of Boehmitic Bauxites: Problems, Challenges and Opportunities
	AA03 - Impurities in Bayer Liquor: Learnings from the Ma’aden Alumina Refinery
	AA04 - Effect of CaO on Leaching Kinetics of Boehmite from Middle Timan Deposit Bauxites
	AA05 - Effect of Bauxite Mineralogy on Bayer Digestion Process Selection
	AA06 - Digestion-Evaporation Combined Process in Alumina Refinery
	AA07 - Improvement of Spent Liquor Evaporation at RUSAL Krasnoturyinsk
	AA08 - Mechanical Vapour Recompression applied to Alumina Spent Liquor Evaporation Plants
	AA09 - Industrial Trials of a Belt Filter for Filtration of Strong Evaporated Liquor at RUSAL Krasnoturyinsk
	AA10 - Settling Ability of Jamaican Bauxite Residue based on Bauxite Feed Constituents and Vessel Design
	AA11 - Simulation of Solids Flocculation by CFD-PBM Method
	AA12 - Improvement of Digested Slurry Post-Desilication Efficiency in the Flashing Circuit at Nikolaev Alumina Refinery
	AA13 - Industrial Trials of Spent Tricalcium Aluminate Recycling into Digestion Process of Timan Bauxite (Stage 1)
	AA14 - The Hydrothermal Treatment of Aluminium Hydroxide  to Improve Alumina Production Efficiency
	AA15 - Control of Product Size and Strength with Challenging Impurity Balance
	AA16 - Optimization of Alumina Precipitation Circuit Arrangement using Simple Modelling Tool
	AA17 - Statistical Analysis of Aluminate Liquor Precipitation Process with Statistica: Classic and Modern Data Mining Methods
	AA18 - Estimation and Optimization Calculations of Alumina Flash Calciner
	AA19 - Experience Driven Design Improvements of Gas Suspension Calciners
	AA20 - Production of Ceramic and Smelter Grade Alumina in Outotec’s Dual Purpose CFB Calciner
	AA21 - Customized Descaling Robot Arms Still today, Descaling Robot Arms improve Health and Safety while increasing productivity
	AA22 - The Driverless Alumina Refinery
	AA23 - Development the means of modeling the processes and the systems of alumina production
	AA24 - Calculation of the Ionic Composition of Aluminate Solutions
	AA25 - Techno-Commercial Evaluation of Chloride Based Production Routes for Technology Metals and Materials
	AA26 - The Altech Process to Produce High Purity Alumina  from Kaolin Clay
	AA27 - RUSAL Alumochloride Technology – Efficient and Waste-Free Alumina Production from Non-Bauxite Resource
	AA28 - Synthesis of Oxide Materials by Hydrothermal Hydrolysis of Aluminum Chloride Hexahydrate
	AA29 - Research Results and Prospects for Acid-Salt Processing of  Low Quality Bauxites and Other Alumina-Containing Raw Materials in a Closed Circuit
	AA30 - Extraction of Alumina from the Coal Fly Ash by Hydrochloric Acid
	AA31 - Extracting Alumina From Coal Fly Ash With Ammonium Bisulfate Leaching
	AA32 - Egyptian Aluminum-containing Raw Materials and the Prospects  for its Integrated Processing to Produce Alumina and By-products
	AA33 - Low-Alkaline Fine Alumina for Ceramic Industry
	AA34 - The Alumina Technology Roadmap 4.0
	AA35 - Comparison of Alumina Production Process  from Low Grade Refractory Bauxite
	BAUXITE RESIDUE SESSION
	BR01 - Specifics of Alkali Recovery from Bauxite Residue of Different Alumina Refineries
	BR02 - Dealkalization of Bauxite residue through Acid Neutralization  and its Revegetation Potential
	BR03 - Cementitious Activity Evaluation of Bauxite Residue and Fly ash combination on Portland Blended Cement
	BR04 - Industrial Trials Results of Scandium Oxide Recovery from Red Mud at UC RUSAL Alumina Refineries
	BR05 - Valorization of Canadian Bauxite Residue for the Recovery of Strategic Materials
	BR06 - Bauxite Residue Safety Disposal and Possibilities to further Utilisation. II. Maize Plants Growth on the Acidic Soils (Pilot and Demonstration Stage)
	BR07 - A comparison between various pump systems for high flow rate tailing pipelines
	BR08 - State-of-the-art Bauxite Tailings Disposal Facilities and Techniques
	BR09 - Utilization of the Paragominas mining tailings to obtain FAU zeolite: Synthesis optimization using a factorial DOE and Response Surface Methodology
	BR10 - Experimental study on physical and mechanical properties of red mud under different compaction degree and water content
	BR11 - The Study of Tailings at Mina Alumina Limited, Mozambique.
	BR12 - The preparation, structure and magnetic separation characteristics  of high-ferric and low-alkali content red mud
	CARBON SESSION
	CB01 - Anhydrous Carbon Pellets – An Engineered CPC Raw Material
	CB02 - Rheological Characterization of Pitch and Binder Matrix at Different Fine Particle Concentration
	CB03 - The Use of Petroleum Components for Preparing a Pitch Binder for Anode Pastes
	CB04 - New Insights toward the Characterization of the Carbon Paste Forming Process
	CB05 - Successful Experience in Organising Baked Anode Production at RUSAL Volgograd
	1.
	CB06 - Major reconstruction of central casing of open top baking furnace with a view to increase its lifespan and reduce the total costs comparing to full reconstruction
	CB07 - R & D of the JSC BRP for RUSAL’s Projects for Reconstruction of Furnaces for the Production of Carbon Materials
	CB08 - Real Anode Temperature Measuring - From Investigations to a New Standard
	CB09 - Carbon Cathode Block Materials: A History of Advancements
	CB10 - Nondestructive Control of Physico-Mechanical Properties and Quality of Carbon Materials and Products Used in the Production of Aluminum
	CB11 - Electrical Preheating of Cathode Blocks for Collector Bar Casting in Aluminum Electrolysis Cells
	ALUMINIUM SESSION
	AL01 - Linking Electrochemistry, Modern Aluminium Cell Design and Operating Conditions, for a Better Understanding of Anode Reactions and Various Levels of PFC Co-evolution
	AL02 - Linking Electrochemistry, Modern Aluminium Cell Design and Operating Conditions, for a Better Understanding of Anode Reactions and Various Levels of PFC Co-evolution
	AL03 - Latest Progress in IPCC Methodology for Estimating the Extent of PFC Greenhouse Gases Co-evolved in the Aluminium Reduction Cell and Challenges in Reducing these Emissions
	AL04 - Recycling of Solid Wastes in Aluminum Electrolysis in China
	AL05 - Environmental Benefits of Using Spent Pot Lining (SPL) in Cement Production
	AL06 - Carbon Monoxide Emissions from Electrolysis Process in EGA Smelters
	AL07 - Energy Optimization and Emissions Improvement in Fume Treatment in EGA Jebel Ali Smelter
	AL08 - The Simulation of Alumina Feed in the Reactor of Dry Gas Treatment Plant
	AL09 - Catalytic Decomposition of Perfluorinated Carbons (PFCs) During the Aluminium Smelting Process
	AL10 - Laboratory Study of a Technology for the Treatment of Aluminum Smelter Liquid Wastes with Alumina
	AL11 - Enhancement of the RA-550 Technology: Issues and Their Solutions
	AL12 - Commissioning and Start-up of Alba Line 6 Project Using EGA DX+ Ultra Technology
	AL13 - RUSAL Resource-Saving Technologies
	AL14 - Second Attempt to Break 10 kWh/kg Energy Consumption Barrier Using a Wide Cell Design
	AL15 - 360 kA Hall-Héroult Cell Retrofit Using Inert Anodes and Stable Cathodes
	AL16 - Observation of Alumina Dissolution and Bubble Behavior in Molten Salts with High Temperature Transparent Electrolytic Cell
	AL17 - The Structure of the Aluminium Smelting Cell Ledge
	AL18 - An Automated Reference-Free Rietveld-Method-Based X-Ray Diffraction Analysis of Cryolite Ratio
	AL19 - Electrolysis of Cryolite-Alumina Melts on Solid Cathodes
	AL20 - New Study and Application of Intelligent Breaking Control Device for Aluminium Reduction Pot in the MPPIC Technology
	AL21 - Concepts for Alumina Handling in Smelters - Efficiency from Port to Pot
	AL22 - Enriched Alumina Silos: What Is Their Purpose, Are They Still Required?
	AL23 - Mathematical Modeling and Application of a Continuous Alumina Feeding to Potroom
	AL24 - Overview of the Application of Mathematical Modelling in the Aluminium Production of UC RUSAL
	AL25 - Electromagnetic Modeling of Aluminium Electrolysis Cells Using Magnetic Vector Potential
	AL26 - Design of Smelter Magnetic Solutions Using MHD Code
	AL27 - Improving Reliability and Reducing Electric Energy Losses in the 'Rod–Yoke' Connections
	AL28 - Cathode Wear – Autopsy Findings Related to Degradation Mechanisms
	AL29 - AD20+: A More Ecofriendly Glue for Aluminum Pot Sides with Improved Properties
	AL30 - Analysis of Cathode Lining Failure Modes in High Current Density Cells at EGA
	AL31 - Laboratory Evaluations of Ceramic Sidelining Materials
	AL32 - Cathode Life and Failure in a High Amperage CWPB Potline
	AL33 - Successful Potline Operation During Reduced Power at Egyptalum



