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Abstract: 
 

This research includes the information of 

Aluminium Die casting in Automotive 

Industry. The use of aluminium in 

automotive sector is expanding day by day. It 

basically offers a lower weight alternative for 

steel, which potentially increase the 

efficiency of vehicle. The application of 

aluminium has been spread in selected areas 

of use, most specifically cast aluminium in 

the engine, pistons, wheels, transmission etc 

cover the major part in the automotive sector. 

Rest areas offer the potential for growth that 

could significantly expand the usage of 

aluminium in automobile sector. In fact, 

federal government, programs have been 

established to conduct research on using 

more aluminium in vehicles.  This is 

descriptive research thus we might be using 

bar graphs, pie charts etc for the pictorial 

representation of the data to get more clarity. 

Based on this research we can find out why 

aluminium casting should be used for 

manufacturing process rather than other 

casting methods with the help of information 

extracted using secondary data which is 

already available in the public domain.  

Introduction 
 

The Indian automotive industry has 

experienced and steady growth over last few 

years. The automotive industry expanded by 

a CAGR of 6% over FY16-FY20 to touch US 

$49.3 billion in FY20. The industry is 

expected to reach US $200 billion by FY26. 

Automotive industry holds 2.3% of India’s 

Gross Domestic Product (GDP) and employs 

1.5 million people directly as well as 

indirectly. A firm government framework 

enhanced purchasing power, large domestic 

market, and expanding development in 

infrastructure have made India a favourite 

destination for investment. 
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As technology is progressing, finding faster 

and more cost-effective ways to manufacture 

automotive parts is an absolute necessity. 

 
Aluminum Die casting 

The history of Die casting began in the early 

1800’s, with the first die casting tools which 

was being used for the die printing industry. 

A huge demand of the production of 

commercial die casting products rose in early 

19th century due to the magnification of 

various industries. This growth opened up 

various markets for the Die Casting Industry 

to expand into diverse markets. The 

indigenous process of low-pressure 

inoculation of die casting. 

  Aluminium die casting is a process that 

produces defined, accurately, textured and 

smooth surface metals. It is achieved by 

forcing molten metals into a mould form in 

high pressure systems. It is highly corrosion 

resistant and have a good rigidity and 

strength to weight ratio. The die casting parts 

can be produced very quickly and in a greater 

volume. This process is more cost-effective 

than other alternative casting process. 

Aluminum die casting alloys are considered 

as lightweight parts and carry high 

dimensional stability for fusion part 

geometries and attenuated walls. Aluminium 

stands up with good corrosion resistance and 

intuitive properties along with high thermal 

and electrical potential to the die casting 

industry. The aluminium die casting 

procedure maintain imperishable strength at 

a very high temperature, and need the 

utilization of cold chamber machines.  

 
Characteristics of Aluminium Alloy 

 
 Elevated wielding temperatures. 

 Superlative corrosion resistance. 

 Excellent strength and rigidity. 

 Light in weight. 

 Outstanding Electromagnetic 

Interference (EMI) and Radio 

Frequency Interference (RFI) 

shielding properties. 

 Magnificent thermal conductivity. 

 Excellent electrical conductivity. 

 Great firmness and strength to weight 

ratio. 

 Fully recyclable. 

 Adequate finishing characteristics. 

Advantages of Aluminium Die Casting 

 
 One of the most notable benefits of 

aluminium die casting is that it 

generates lighter parts with magnificent 

surface finishing options than other die 

cast alloys. 
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 Aluminium can also hold out against the 

highest operating temperatures among 

all the die cast alloys. 

 Above all, most of the aluminium are 

corrosion resistant, multifaceted, can be 

utilize in almost any industry and it also 

hold on to high dimensional stability. 

 Aluminium die casting has the 

robustness of steel but still is very light 

in weight.  

 The aesthetic value and appearance of 

the aluminium die cast parts are also 

superior as compare to other metal 

alloys. 

 The end-products of aluminium die cast 

have longer lifetime and thus provide 

consumers more value for their 

purchase. 

 Consumers and Manufacturers can 

extract multiple benefits from the 

aluminium die casting parts. That is 

why fabrication of aluminium parts 

through die casting has become the most 

recommended procedure for the metal 

casting manufacturers. 

Applications of Aluminium Die 
Castings 
 

 Aluminium is used in a wide range for 

infrastructure equipment in telecom, 

networking, computing industries, 

automotive industries etc. Aluminium 

die casting products enhance 

automotive fuel effectiveness by adding 

properties in weight saving 

requirements. In some devices it 

provides Electromagnetic Interference 

(EMI) and Radio Frequency 

Interference (RFI) shielding properties, 

durability and rigidity along with 

minimal weight. 

 

 Aluminium Die Casting process 

 
 The casting process requires an 

apparatus of a steel mould often capable 

of generating huge volume of castings 

in expeditious successions. The die 

apparatus must be made in at least two 

sections to allow the removal of 

castings. The casting procedure begins 

with the two die halves which are fasten 

tightly together by the die casting press. 

Molten aluminium is inoculated into the 

die cavity where it consolidates quickly. 

Die casting mould can be can be simple 

or complex, and have adjustable slides, 

cores and various other segments 

depending on the intricacy of the 

castings. Most machines use appliance 

to activate hydraulic cylinders to 

accomplish locking.  
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 Aluminium in Automotive Sector 

 
Car is used widely all around the world. 

The automotive components used in the 

cars are relatively made up of cheap 

metals. However, the automotive 

industry is expanding and dragging its 

most of its attention towards fuel 

efficiency, CO2 emissions and design. 

Aluminium has played a vital role in 

automobile industry. 

In 2014, the global automotive sector, 

consumed around 2.87 million tons of 

aluminium. And it is expected to 

consume around 4.49 million tonnes of 

aluminium in a year. Key factors for this 

growth include rise production in 

automotive sector and wider use of 

aluminium in cars for more efficiency. 

Automotive industry is thriving for 

effectual alternatives to reduce weight 

without eliminating durability, which is 

under persistent pressure to stick to 

raising strict fuel economy standards. 

Corporate Average Fuel Efficiency 

Standards are becoming highly strict, 

that automobile manufacturers are 

forced to frequently find new ways to 

elevate fuel economy. The primary 

strategy of the manufacturers for lighter 

vehicles is the use of aluminium parts 

instead of steel parts for more 

efficiency. Over time, aluminium is 

heavily used in the automotive sectors 

such as doors, trunks, hoods, engines 

etc. According to Ducker aluminium is 

now the foremost material used in 

manufacturing of wheels and engines in 

automobiles.  

Each kilogram of aluminium used in a 

car reduces the overall weight off the 

car by at least one kilogram. Due to this 

reason more and more automotive parts 

are being made from aluminium such as 

engine cylinder blocks, suspension 

parts, wheels, transmission bodies. As a 

result, since 1970s the share of 

aluminium in the automotive sector for 

an average car has been constantly 

increased from 35 kg in 1970s to 152 

kg. Experts forecasted that average 

aluminium content per car will touch 25 

kg by 2025. Thus, rising demand for 

lightweight automobile on account of 

rising environmental pollution, 

changing way of life of consumers, 

hiking disposable income is forecasted 

to uplift the demand of aluminium 

casting. 

 
 Electric vehicles 

 
The automotive industry is swiftly 

progressing in terms of technology and 
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its capability to deal with environmental 

concerns. Electric vehicles (EVs) have 

been launched as a clean energy 

initiative as they propound low or zero 

emissions and have travelled a long path 

to become a fundamental part of OEM’s 

business plan. Auto manufacturers are 

creating an independent Electric vehicle 

business unit to prepare themselves for 

the anticipated EV boom. India is still a 

budding market in terms of Electric 

Vehicles. Original Equipment 

Manufacturers have begun 

experimenting and assembling 

themselves for the unavoidable future 

which will be fully “Electric”. Mahindra 

& Mahindra and TATA Motors were 

the first apprentices in the Electric 

Vehicles market. Maruti Suzuki is 

drafting to jump into the space in the 

near future with small and compact 

electric vehicles as its first launch. 

The automobile industry is the colossal 

market for the high pressure die casting 

products. The demand for E-vehicles 

has been expeditiously growing due to 

swap in global emission norms and a 

switch in consumer preferences. These 

changes have shoved the automakers to 

restore hefty components with 

environment-friendly, lightweight 

alternatives made from alloys like 

Aluminium or Magnesium. 

Bringing down the weight is crucial for 

plug-in hybrid electric, electric and 

hybrid vehicles, where battery 

coherence is censorious. Aluminium 

and Magnesium die cast parts can 

excellently decrease the weight of 

vehicles, which enhance the overall 

performance of the vehicle, extends 

driving range, escalates battery 

efficiency etc. 

 

OBJECTIVES OF THE STUDY 

 

1. To know the market size of the 

Aluminium Die Casting in India. 

2. To know its product line in 

automotive sector. 

3. To know basic difference between 

cast iron and cast aluminium. 

4. To know on what basis, it is effective 

as compare to other castings. 

5. To understand the market potential 

of aluminium die casting products 

for E-vehicles. 
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LITERATURE REVIEW 

 

a. Alan M. Rugman and Simon Collinson 

(2004) in their article discussed that, there 

are 29 automotive firms in the world’s 

largest 500 firms. Yet none of these are 

“global” firms, defined as having at least 

20 per cent of their sales in each of the 

three regions of the broad “triad” of the 

E.U., North America and Asia. Indeed 23 

of the 29 auto and auto parts firms are 

home-region based, with an average of 

60.6 per cent of their sales as intra-

regional. These are representative firms 

across the 500, as the average intra-

regional sales for all manufacturing firms 

is 61.8 per cent. 

 

b. Caroline Radrigues Vaz, Tania Regina 

Shoeninger Rauen and Alvaro Guillermo 

Rojas Lezana (2017) in their article talk 

about how they concluded, through the 

systemic analysis, that the automotive 

sector is well structured on the issue of 

sustainability and process innovation. 

Innovations in the sector are of the 

incremental process type, due to the 

lower risk, lower costs and less 

complexity. However, the literature also 

points out that radical innovations are 

needed in order to fit the prevailing 

environmental standards. 

 

c. Rafael Lapiedra, Steve Smithson, 

Joaquin Alegre and Ricardo Chiva (2004) 

in their article discussed about the 

conditions of change and complexity that 

characterise the new environment are 

forcing companies to adopt more flexible 

organizational structures that allow a 

quicker adaptation to these continuous 

changes. States that there are very few 

companies with enough resources to form 

their own value chain. The formation 

process of a cooperative business 

network is analysed, identifying two 

principal stages: trial and integration. 

 

d. Jirang CUI and Hans J. Roven (2010) in 

their article discussed that with the global 

warming of concern, the secondary 

aluminium stream is becoming an even 

more important component of aluminium 

production and is attractive because of its 

economic and environmental benefits. In 

this work, recycling of automotive 

aluminium is reviewed to highlight 

environmental benefits of aluminium 

recycling, use of aluminium alloys in 

automotive applications, automotive 
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recycling process, and new technologies 

in aluminium scrap process.  

 

e. Markus Linder, Edis Tunc, Klaus 

Weraneck, Florian Heilmeier and 

Wolfram Volk (2018) in their article 

discussed that an array of regenerated 

fibre Bragg gratings (RFBGs) was 

employed to monitor the temperature 

distribution during an aluminium cast 

process. The RFBG measurements were 

carried out with only a single fibre, which 

reduced the amount of lead cables in the 

melt and hence minimized the sensor-

induced disturbances to the casting 

process. In addition, the limited number 

of cables enables the RFBG sensors to be 

deployed in small and complex cast 

geometries. Multipoint temperature 

sensors based on RFBG arrays can 

become important tools to improve the 

quality of casting processes. 

 

f. R. Mahmudi, P. Sepehrband and 

H.M.Ghasemi (2006) in their article 

talked about The beneficial effects of 

0.15 wt.% Zr addition on mechanical 

properties and wear resistance of A319 

aluminium casting alloy were 

investigated. The cast alloys were given a 

solutioning treatment followed by 

artificial aging in the temperature range 

175 to 235 °C for different period of 

times. The main effects of such particles 

are an increase in hardness, strength, 

quality index and wear resistance. This is 

very promising where these aluminium 

cast alloys are to be used at relatively high 

temperatures. 

 

g. Masami Suzuki (2006) in their article 

discussed talked about a design that 

includes aluminium can be very effective 

for reducing vehicle weight, however, it 

is also true that with aluminum there is a 

concern for increased cost. The use of 

aluminium alloys in Japan for vehicles 

started with castings for engines and 

transmissions. It continues to rival steel 

for applications in body and chassis 

components, especially now with the 

development of higher tensile strength 

steels. For the expanded use of 

aluminum, cost effective strategies, such 

as that of complex part integration, are 

necessary, to say nothing of the need for 

a reduction in raw material cost. 

 

h. Ayomipo Arowosola and Gabrielle 

Gaustad (2019) in their article discussed 

that in the automotive industry, major 

sustainability issues revolve around 
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advocating for improved fuel economy 

and the incorporation of materials with 

higher recyclability in order to reduce 

greenhouse gas (GHG) emissions. A 

popular strategy to achieve this in the 

automotive industry is light-weighting. 

Many studies in this field are focused on 

the environmental benefits of light-

weighting, that is, how replacement of 

traditional steel in the automotive 

industry with aluminum, for instance, 

will help reduce the number of CO2-eq 

emissions in the environment. The 

increasing use of aluminum in the 

industry for differing automotive 

applications broadens the range of 

alloying elements.  

 

i. Amund N. Lovik, Roja Modaresi and 

Daniel B. Muller (2014) in their article 

discussed that in the long term, automatic 

alloy sorting technologies are most likely 

required, but could at the same time 

reduce the need for magnesium removal 

in refining. Cooperation between the 

primary and secondary aluminum 

industries, the automotive industry, and 

end-of-life vehicle dismantlers is 

therefore essential to ensure continued 

recycling of automotive aluminum and its 

alloying elements. 

  

 Konstantinos Salonitis, Mark Jolly, 

Emanuele Pagone and Michail Papanikolaou 

(2019) in their article discussed that 

currently, aluminium alloys, being lighter 

compared to traditional materials, are 

considered as a more environmentally 

friendly solution. However, the energy 

required for the extraction of the primary 

materials and manufacturing of components 

is usually not taken into account in this 

debate. Although aluminium components 

contribute toward reduced fuel consumption 

during their use phase, the vehicle distance 

needed to be covered in order to compensate 

for the up-front energy consumption related 

to the primary material production and 

manufacturing phases is very high. Thus, the 

substitution of traditional materials with 

lightweight ones in the automotive industry 

should be very thoughtfully evaluated. 

Research Methodology 

 

1. Method of research 

Information for the research will 

be extracted from secondary data 

which is already available online. 

2. Type of research 

Descriptive research 

3. Data type 

Secondary data (Qualitative) 



PHRONIMOS : THE KIAMS JOURNAL                                                                                                                                     VOL-02 ISSUE-01 

 

22 
January - 2022 

4. Data Collection tools 

 Internet 
 Articles 

 Journals 
 Company Websites 
 Research Papers  

 
Data analysis and interpretation 

 
The Indian automotive industry has 

encountered stable growth over the past few 

years. The automotive industry dilated by a 

CAGR of 6% from FY16 to FY20 to touch 

US$49.3 billion in FY20. The auto-

component industry is anticipated to reach 

US$200 billion by FY26. 

Due to increase in the developmental 

prospects in all the areas of the automobile 

industry, the automotive industry is 

anticipated to jump and touch double digits in 

FY2022. Automotive industry reports around 

2.3% of India’s GDP and recruits 1.5 million 

people indirectly or directly. A sturdy 

government framework expanded the large 

domestic market, purchasing power and 

increased the development in infrastructure 

and also made India an advantageous 

destination for the investment purpose. 

Advances in the die casting technique over 

the last 25 years have aided in the expanding 

use of aluminium due to its inherent capacity 

to make complicated pieces at a faster rate 

and at a lower cost than any other metal. 

Improvements in machine capacity, casting 

know-how, die materials, and alloys have 

pushed the use of aluminium die castings to 

the point where they now account for more 

than 40% of all aluminium castings produced 

worldwide. Automobile manufacturers have 

been among the first to recognise aluminum's 

versatility. Aluminium die castings gave a 

solution to the industry's need for weight 

reduction and cost reduction. 

Market Size 
 
The automotive industry can be as a whole 

classified into unorganized and organized 

sectors. The unorganized sectors consist of 

low-valued products and serve mostly to the 

aftermarket category while the original 

sectors cater towards original equipment 

manufacturers (OEMs) and comprise high-

value accuracy instruments. Automotive 

industry revenue was noted at US$49.3 

billion in FY2020, which was up from 

US$39.05 billion in FY16 and is anticipated 

to touch Rs 102,623 crore (US$ 14.5 billion). 

According to Automobile Component 

Manufacturers Association (ACMA), 

automotive industry exports from India is 

predicted to touch US$80 billion by the 

FY2026.  
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Table 1: Tabular representation of aggregate 
turnover of aluminium die casting w.r.t year. 

 

 
               

 
Figure 1: Graphical representation of 
aggregate turnover of aluminium die casting 
w.r.t year. 
 
SWOT Analysis of Automotive Industry: 
 
Strength: 
 

1. Value competitiveness in terms of cost in 

the raw material and labour category. 

2. Skilled and certified man force. 

3. Established production base. 

4. Producing and manufacturing automotive 

parts with international quality grade. 

5. High level of operational efficiency. 

6. Growth of domestic automotive industry. 

Weakness: 
 
1. Deficiency of experience in system 

amalgamation. 

2. Less investment in R&D in automotive 

sector. 

3. Less knowledge of products 

accountability and offshore warranty 

operating. 

4. Restricted domestic markets for various 

automotive components hindering in 

capacity development. 

5. Relatively poor infrastructure for exports 

and supply chain. 

 
Opportunities: 
 

1. The growing demand towards 

subcontracting. 

2. Enormous opportunities in all the 

levels of automotive Industry. 

3. Introduction of newer models by 

automakers at higher frequency. 

4. Mergers and Acquisition with foreign 

markets. 

5. Improve the worthiness and exports 

of car components by leveraging 

product engineering skills. 
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6. The greatest opportunity afforded by 

the car sector is the global market 

opportunity. 

Threat: 
 

1. Other low-cost countries, such as 

China, Taiwan, and Thailand, pose a 

threat. 

2. FTAs (Free Trade Agreements) / 

PTAs (Preferential Trade 

Agreements). 

3. New technologies, such as fuel cell 

and hydrogen-powered vehicles, may 

have an impact on the auto 

component sector. 

4. Large number of OEMs entering in 

Indian market may result into 

migration of talents from supplier to 

OEMs. 

 
Michael Porter’s Five Forces of the 
Automotive Industry: 
 

 
 
 
 
 
 
Threat of New Entrant:  

Threat of 
New 

Entrant

Bargaining 
power of 
supplier

Industry 
Rivalry

Bargaining 
power of 

buyers

Threat of 
Substitute

s
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1) A huge amount of money is 

necessary. 

2) Existing companies could take a lot of 

grief if new competitors offer fresh 

items and ideas to the field. 

3) Existing businesses are protected 

from new entrants by little legal 

barriers. 

4) Every automobile manufacturer has a 

well-established brand image and 

reputation. 

5) Design and engineering excellence 

are the primary differentiators for 

products. 

6) Access to suppliers and distributors 

would be simple for a newcomer. 

7) Small businesses find it difficult to 

gain economies of scale. 

8) High import taxes are frequently used 

by governments to defend their home 

markets. 

 
Bargaining power of Supplier: 
 

1) A large number of vendors. 

2) While some suppliers are huge, the 

majority are rather smaller. 

3) Companies, to some extent, use a 

different type of material (one metal 

instead of another) (plastic instead of 

metal). 

4) Materials that are normally 

accessible. 

5) There is no threat of forward 

integration from suppliers. 

 
Bargaining power of Buyers: 
 

1) There are a lot of customers. 

2) Individuals account for the majority 

of buyers, while corporations and 

governments frequently purchase 

huge fleets and can negotiate lower 

costs. 

3) Switching to a specific brand of 

vehicle or using an alternative mode 

of transportation does not cost a lot of 

money for buyers. 

4) Buyers have the option of selecting a 

new car brand. 

5) Buyers are price sensitive, and their 

selection is frequently based on the 

vehicle's price. 

6) Buyers do not pose a threat to 

backward integration. 

 
 
 
 
 
Threat of Substitutes: 
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1) Bicycles, motorcycles, trains, buses, 

and planes are just a few types of 

alternative modes of transportation. 

2) Substitutes rarely provide the same 

level of convenience. 

3) Alternative modes of transportation 

are almost always less expensive and, 

in some circumstances, 

environmentally friendly. 

 
Industry Rivalry: 
 

1) The number of players is moderate. 

2) Because leaving an industry would 

result in significant losses, most 

companies either go bankrupt or 

continue in the automotive business 

for the entire lives. 

3) The industry is vast, yet it is well-

established. 

4) The size of competing businesses 

varies, but they normally fight for 

diverse types of customers. 

5) Customers are loyal to their favourite 

brands. 

6) There is a moderate risk of getting 

sold out. 

Market Size of Aluminium Die Casting: 
 
India has over 400 die-casting companies, 

making it one of the leading suppliers of die-

casting aluminium parts of the world market. 

More than 25 units produce approximately 

12,000 tons of die-cast parts annually. As a 

result of the production of one million tonnes 

of aluminium, the Indian automotive industry 

consumes more than 0.28 million tonnes of 

cast dies. India's automobile industry is 

currently the 5th largest in the world, and is 

poised to become the 3rd largest in the world 

by 2020. As compared to the per capita car 

ownership compared to US, India has a low 

per capita car ownership. By comparing the 

data, the car ownership in India is 20 vehicles 

per 1000 citizens in comparison to 800 per 

1000 citizens in the US. Thus, there is 

enormous potential in the Indian auto 

industry and its auxiliary industry. 

 
Market Dynamics: 
 
Die casting market in India is likely to be 

driven by the availability of skilled, cheap 

labour and government incentives for small 

and medium-scale businesses, strict emission 

requirements, and a suitable domestic climate 

for the automobile sector. 

 
Technology Trends: 
 
One of the important developments that will 

drive the global die casting market's growth 

prospects in the coming years is the 

deployment of simulation-based castings. 

The simulation-based casting process is used 
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to create cost-effective, high-precision, and 

robust components. This casting method has 

a number of advantages, including the ability 

to discover faults quickly and accurately. The 

use of simulation-based manufacturing 

reduces waste and operational costs. They 

can also predict errors and their location more 

efficiently and effectively than the classic 

manner. 

 
Product line of Aluminium Die Casting in 
Automotive Sector: 
 

 
 
Figure 2: Pictorial representation of arious 

auto components in an automotive 

industry 

Source: ibef.org (2020), auto components India 

 

The premium segment was the first to use 

aluminium in car bodywork. The Audi A8, 

which debuted in 1994, was the first mass-

produced automobile with a complete 

aluminium body. BMW, Mercedes-Benz, 

Porsche, Land Rover, and Jaguar were 

among the first premium automakers to 

follow suit. The latest generation of the 

classic Ford-150 truck, the US's most popular 

pickup in the past 38 years, was produced in 

2014, signifying another milestone in the 

automotive industry: an all-aluminium body 

vehicle was released in the mass market 

segment. The car was made 315 kg lighter 

than the previous model by moving to an all-

aluminium architecture, allowing it to 

achieve much higher fuel efficiency and 

fewer CO2 emissions. 

Die casting is a metal casting process that 

involves forcing molten metal into a mould 

hole under high pressure. The aluminium die 

casting market for automotive parts has been 

divided into three categories: production 

process, application type, and geography. 

In terms of production procedure, the market 

has been divided into pressure die casting, 

vacuum die casting, squeeze die casting, and 

gravity die casting. By application type, the 

market has been divided into body parts, 

engine parts, transmission parts, battery and 

related components, and other application 

kinds. Because of the increased acceptance 

and customer interest in the sector around the 

world, the pressure die casting segment is 

likely to hold the greatest share of the market 
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over the projection period. Because of its 

distinct advantage in producing high-volume 

goods, the process is available worldwide. 

Furthermore, consistent demand from the 

automotive sector is expected to contribute to 

the market's substantial expansion over the 

forecast period. Aluminium is used in the 

automotive industry to make the vehicle's 

structure and body, as well as electrical 

wiring, wheels, ABS brakes, transmission, air 

conditioner condenser and pipes, 

speedometer, tachometer, and airbag 

magnets, and engine parts such as pistons, 

radiators, and cylinder heads. Aluminium, 

rather than steel, improves performance, 

safety, fuel efficiency, and durability while 

also providing numerous environmental 

benefits. 

 

 
Figure 3: Graphical representation of 
aluminium content in vehicles w.r.t years 
 
Automotive casting has grown at a five 

percent compound annual growth rate 

(CAGR) over the last few years and is 

predicted to expand even faster over the next 

decade as environmental trends and 

government rules on fuel efficiency tighten. 
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Difference between cast aluminum and cast iron 
 

Serial 
no. 

Cast Iron Cast Aluminium 

1. Sand moulds are used to make cast iron 

engine blocks and cylinder heads, which is a 

time-consuming and slow procedure. 

Die-cast aluminium engine blocks 

and heads are lighter and faster to 

produce, but they are more 

expensive. 

2. Engines made of cast iron are likewise 

heavier and have a lower fuel economy. Cast 

iron engines, on the other hand, are known 

for being more resistant to wear. Engines 

made of cast iron are also easy to repair or 

rebuild. 

Cast iron cylinder walls are used to 

reinforce the aluminium engine 

cylinder walls against wear and 

strain. This combines the benefits 

of light weight (economy) with the 

requisite resistance to cylinder wall 

wear in aluminium engines. 

3. Cast iron engines have a greater capacity for 

heat retention. They have a higher tensile 

strength and can survive the negative impacts 

of increased engine running temperatures, 

such as warping. 

Aluminium engines have improved 

heat conductivity, allowing for 

faster cold start ignition and peak 

acceleration. 

4. If not properly cared for, cast iron can 

quickly succumb to rust. 

The rust resistance of cast 

aluminium is excellent. 

5. Cast iron heads are also resistant to structural 

changes caused by high temperatures. 

Aluminium is a brittle material, 

whereas cast iron is tough and can 

withstand high pressure. 
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Aluminium in the automotive 
industry: 
 
For well over a century, aluminium has been 

employed in the production of automobiles. 

In fact, at the 1899 Berlin International Motor 

Show, the first sports automobile with an 

aluminium body debuted. Carl Benz, who 

later co-founded Mercedes Benz, built the 

first aluminium vehicle engine in 1901. 

Aluminium took nearly 60 years to become 

widely employed in the auto industry due to 

initial problems in metalworking with 

aluminium and its high price at the time. 

Land Rover's mass-produced Buick 215 used 

an aluminium eight-cylinder V8 engine in 

1961. The engine's lightness was a revelation, 

and race car drivers rushed to it in massive 

numbers. Audi began producing cars with 

aluminium bodies in 1997. The use of 

aluminium lowered the weight of car 

bodywork by up to 239 kg, which resulted in 

significant fuel savings. Aluminium is now 

the second most often utilised material in the 

vehicle industry, after steel. In the production 

process, 1 kg of aluminium is thought to be 

able to replace up to 2 kg of steel or cast iron. 

 
What is aluminium? 
 
Aluminium is a type of metal. Because it's 

exceedingly pliable, it's grouped with tin and 

lead in the "poor metal" category. Human 

civilization has relied on it from the dawn of 

time. Aluminium oxides have been detected 

in ancient Egyptian and Roman ceramics. 

Aluminium was thought to be uncommon at 

first, and extraction was difficult. It is now 

known to be the third most prevalent element 

in the Earth's crust, as well as the most 

frequent metallic element. Aluminium alloys 

are lightweight but robust because it mixes 

easily. Aluminium is lightweight, has 

excellent heat and electrical conductivity, 

and is nonmagnetic. These characteristics 

make it suitable for a wide range of 

applications, including building, cooking 

utensils, and automobile production. 

 
Some unique properties of aluminium: 
 
Aluminium is a light metal. It has one-third 

the density of steel. Aluminium is a tough 

metal. Tensile strengths of aluminium alloys 

range from 70 to 700 MPa. Aluminium, 

unlike steel, does not grow brittle when 

exposed to low temperatures. In fact, when 

aluminium is cold, its strength increases. 

Aluminium is a tough metal. Tensile 

strengths of aluminium alloys range from 70 

to 700 MPa. Aluminium, unlike steel, does 

not grow brittle when exposed to low 

temperatures. In fact, when aluminium is 
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cold, its strength increases. Aluminium 

combines strength and elasticity, allowing it 

to flex under load and bounce back from 

impact forces. Aluminium is incredibly 

malleable, and by running it through a die, it 

may be extruded into any shape. Extrusion of 

aluminium can be done hot or cold. Bending 

and forming techniques can be used to 

manipulate it further. Aluminum is a great 

heat and electrical conductor. With the same 

conductivity, an aluminium conductor 

weighs around half as much as a copper 

conductor. Both light and heat are well 

reflected by aluminium. Aluminium forms a 

microscopically thin oxide layer when it 

combines with oxygen in the air. Although 

this layer is only 4 nanometers thick, it offers 

good corrosion protection. If it is broken, it 

can even heal itself. 

 
Need of aluminium in auto industry: 
 
Vehicle frames and bodies, electrical wiring, 

wheels, lighting, paint, transmission, air 

conditioner condenser and pipes, engine parts 

(pistons, radiator, cylinder head), and 

magnets are all made of aluminium (for 

speedometers, tachometers and air bags). 

Using aluminium instead of other metals to 

manufacture automobiles has a number of 

advantages: 

 

1) Benefits of Performance: 
 

Aluminium is 10 to 40 percent lighter than 

other metals on average, depending on the 

product. Aluminium vehicles perform better 

in terms of acceleration, braking, and 

handling. Aluminum’s stiffness allows 

drivers to have more rapid and precise 

control. Aluminium’s malleability allows 

designers to create vehicle forms that are 

optimised for maximum performance. 

 
2) Safety benefits: 

 
When compared to steel, aluminium can 

absorb twice as much energy in a collision. 

Aluminium can be utilised to expand the 

size and energy absorption capacity of a 

vehicle's front and rear crumple zones, 

improving safety without adding weight. 

Aluminium vehicles have shorter stopping 

distances, which helps to avoid collisions. 

 
3) Environment benefits: 

 
Almost all aluminium scrap from 

automobiles is salvaged and recycled. One 

tonne of aluminium recycled saves the 

energy equivalent of 21 barrels of oil. When 

compared to steel, aluminium auto 

manufacturing has a 20 percent lower 

lifespan CO2 footprint. According to The 

Element of Sustainability by the Aluminium 
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Association, replacing a fleet of steel 

vehicles with aluminium vehicles can save 

108 million barrels of crude oil and 44 

million tonnes of CO2. 

4) Fuel effectiveness: 
 

Aluminium-component vehicles can be 

up to 24% lighter than steel-component 

vehicles. This saves 0.7 gallons of fuel 

per 100 miles, which is a 15% reduction 

in fuel usage when compared to steel 

automobiles. When aluminium is 

employed in hybrids, diesels, and 

electric vehicles, similar fuel savings are 

achieved. 

 
5) Durability: 

 
Vehicles with aluminium components 

require less rust repair and have a longer 

lifespan. Aluminium components are 

appropriate for vehicles that operate in 

difficult situations, such as off-road and 

military vehicles. 

 
Benefits of aluminium die casting for 
automotive industry: 
 
The automotive industry is quite efficient at 

adopting new technologies in order to build 

vehicles that are both faster and safer. They 

employ cutting-edge technology and add 

processes to ensure that every component 

utilised in automobiles is of the highest 

quality, form, and size. Aluminium die 

casting is one such method that can aid in the 

delivery of delicate components for use in 

breaking mechanisms and other vehicle parts. 

Aluminium die casting company develops 

specialised structures and components out of 

durable metals like aluminium and zinc, 

which may then be utilised in automobiles for 

enhanced reliability and durability. 

There are a variety of reasons why the vehicle 

industry prefers to use aluminium die casting 

as a technique of producing brake pads, seat 

belt clips, and other components. The 

following are a few of them: 

 

1) Safety and reliability: 
 

Aluminium die casting allows for the 

production of a wide range of components in 

a variety of designs and sizes, all of which 

are of excellent quality and can ultimately 

assure the safety of vehicle occupants. The 

method can aid in the creation of dependable 

parts that can survive for longer periods of 

time without causing any damage to the car 

as a whole. Furthermore, the use of 

aluminium as a material for various vehicle 

components can aid in the supply of 

improved heat infection resistance and 

effectiveness. 
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2) Manufacturing of lightweight 
components: 

 
Die casting is a process that is used to make 

various components for automobiles. 

Aluminium die-casting may be used to create 

lightweight components and structures, 

which can help vehicles run more efficiently. 

Automobile makers can make automobiles 

lighter and safer by ensuring that both interior 

and external components are of the highest 

quality. 

 
3) Flexibility for more efficient 

production of complicated 
components: 

 
Aluminium die casting is said to be a useful 

process for developing complex car 

components with distinctive designs with 

maximum efficiency and effectiveness. 

Through the use of an aluminium die casting 

method, automobile components with 

complex forms and sizes may be 

manufactured and simply placed within 

automobiles. 

 
4) Manufacturing of environmentally 

friendly and long-lasting components: 
 

Aluminium die-casting as a process of 

producing automobile components ensures 

the long-term viability of the components 

that are eventually employed in various 

automobiles. Furthermore, it is regarded as 

an environmentally acceptable technology 

for producing vehicle components that does 

not harm the environment. Due to their easy 

recyclable nature, automobile components 

may be easily manufactured without creating 

any environmental harm. Aluminium die 

casting is capable of providing optimal 

functioning to components that are ultimately 

used in various types of automotive. Internal 

and external components such as car chassis, 

wipers, and some delicate components of 

vehicle braking assemblies are commonly 

used for the mechanism. The greatest 

procedures are used by the aluminium die 

casting company to create ultimate 

components that can be used in many types 

of cars. Different types of components are 

used in the brake assembly, all of which are 

manufactured using an aluminium die casting 

technique. 

 
Electric Vehicles: 
 
When it comes to the conventional 

innovation of electric cars, many people 

deserve recognition. Anyos Jedlik built an 

electric motor in 1828, and he used it to make 

the first miniature electric car. Robert 

Anderson, a Scottish inventor, built a 

rudimentary electric vehicle between 1832 
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and 1839. The first electric vehicle was a 

three-wheeler dubbed VIKRAM SAFA, 

which was invented by Scooter's India Pvt 

Ltd in 1996. A total of 400 automobiles were 

built and sold. In the year 2000, BHEL 

released an eighteen-seater electric bus, 

which was also a hit. Then, in Delhi, some 

200 electric vans were built and operated. 

However, because of the expensive cost of 

the battery and its short life, it did not fare 

well on the market. 

Electric cars first appeared in the nineteenth 

century. They did not do well on the market 

previously due to their expensive cost, low 

speed, and short range. As a result, demand 

initially fell over the world. They have, 

however, been utilised for transportation and 

public transportation, particularly in the form 

of rail vehicles. 

Gas-powered vehicles create a lot of smoke 

and are extremely hazardous to the 

atmosphere, which has intensified as concern 

for the environment has grown in the twenty-

first century. As a result, interest in electric 

vehicles has grown. Electric cars were 

popular among those who drove them in 

cities, where their short range was not an 

issue. Another factor that contributed to its 

success was the fact that it did not require 

changing gears, making it a simple option. It 

didn't have any vibrations or sounds. It didn't 

need to be started manually, which was also 

a positive. Electric vehicle acceptance has 

been limited by a lack of power 

infrastructure. An exchangeable battery 

service was initially proposed in 1896 in 

order to address the limited operational range 

of electric cars and the absence of recharging 

infrastructure. 

Hero Cycles introduced a series of bikes in 

2007 in collaboration with ULTRA Motor of 

the United Kingdom. Other firms such as 

Electrotherm India, TVS Motor, Hero 

Electric, and others became known for their 

electric bikes. They also manufacture and 

market their own goods. In addition, in 2017, 

Etrio secured over $3 million from HNIs and 

set out to convert existing gasoline-powered 

commercial vehicles into electric variations, 

setting a new standard for economical and 

environmentally friendly transportation. 

Electric rickshaws controlled the whole 

market due to their widespread appeal. In 

India, around 500000 e-rickshaws were sold 

in 2016-17. It was a great aid to the people 

who had to commute on a daily basis. 

Currently, these rickshaws are primarily used 

in the Delhi NCR area. The government is 

now focusing its efforts on heavily polluted 

cities in an effort to boost the use of electric 

vehicles. 
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Types of Electric vehicles: 
 

1. Hybrid Electric Vehicles: 
 

Vehicles that use both electric and gas power, 

as well as fuel or diesel. The onboard battery 

aids in the efficient use of gas, petrol, or 

diesel, while gas recharges the battery. 

 
2. Battery Electric Vehicles: 

 
Electric vehicles are those that run entirely 
on electricity and have no backup fuel 
source. 

 
3. Extended Range Electric Vehicles: 

 
A vehicle that runs on battery power for a 

predetermined number of miles. For the next 

several hundred miles of extended-range 

travel, gasoline drives an electric generator. 

 
4. Plug-In Hybrids: 

 
A subgroup of hybrids that can recharge their 

batteries by plugging them into an external 

power source. PEVs can work in a variety of 

ways. 

 
Advantages of Electric vehicles: 
 
The environmental friendliness of EVs is the 

major aspect that makes them the winner in 

the automobile business. However, there are 

a number of other aspects to consider such as: 

 

1. Environment: 
 

Electric cars have the potential to 

significantly reduce air pollution in Indian 

cities. These cars employ batteries instead of 

internal combustion engines, which produce 

no pollutants. These vehicles also help to 

reduce noise pollution by emitting little or no 

sound. 

 
2. Lower Operational Expenses: 

 
It is projected that adopting electric vehicles 

reduces fuel costs by around 75-80%. EVs 

feature 75 percent fewer moveable parts than 

normal cars, resulting in a lower maintenance 

price. 

 
3. Deficit in the balance of payments: 

 
India imported crude oil of 120 billion dollars 

in 2019-20 alone. By utilising EVs, this BoP 

(Balance of Payment) can be greatly 

decreased. 

Disadvantages of Electric Vehicles: 
 
1. High – cost: 
 
EVs are a little more expensive because they 

have fewer maintenance expenses; but, 

because the parts are small and in short 

supply in the Indian landscape, the repairing 

prices rise. 
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2. Issues regarding infrastructure: 
 

The context in which electric vehicles are 

intended to operate is yet ideal. In India, there 

aren't enough battery charging stations, car 

repair shops, or even manufacturing plants. 

More vehicle owners are predicted to 

gravitate toward buying EVs as suitable 

infrastructure is eventually constructed. 

 
3. Service after sale: 

 
Because electric vehicles have yet to gain 

traction in India, after-sales care is lacking 

when compared to traditional gasoline and 

diesel vehicles. 

 
4. Poor road condition: 

 
Because India's roads are in bad condition, 

cars have a shorter lifespan. Drivers must  

also be well-trained and vigilant while 

operating these vehicles. 

 
Demand for aluminium die casting in 
Electric Vehicle Segment: 
 
Regulations for the car sector have been 

introduced in response to the growing 

concern about decreasing CO2 emissions and 

optimising energy use. The regulation of car 

emissions standards, in particular, has 

brought in a paradigm shift, leading in the 

promotion of revolutionary light automotive 

component building methods. The use of 

structural die-cast components, in addition to 

replacing heavy materials like steel with 

lighter metals like aluminium, helps to reduce 

the weight of automobiles. Drive and 

powertrain elements, such as electric motors, 

can be constructed utilising structural 

components composed of die-cast 

aluminium, zinc, and copper in electric or 

hybrid vehicles. Due to a convergence of 

circumstances, such as pollution standards, 

industrial upheavals, and shifts in customer 

tastes, the electric car sector has been rapidly 

increasing internationally. 

Growing environmental concerns about CO2 

emissions, as well as initiatives by 

government authorities (EC) and 

programmes (such as Europe NCAP) to make 

vehicles more fuel-efficient, are driving up 

demand for electric and hybrid vehicles. With 

the recovery of many nations' economies, 

people's actual incomes are expected to rise, 

as is consumer preference for fuel-efficient 

vehicles, resulting in increased adoption of 

electric vehicles over the forecast period. 
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Table 2: Tabular representation of 
demand of the aluminium w.r.t year 

 

 
 
Figure 4: Graphical representation of 
demand of aluminium w.r.t year. 
 
 
Aluminium parts for E-Vehicles: 
 
Aluminium has been used in the automotive 

industry for over a century. The first sports 

vehicle, which debuted in 1899 at the Berlin 

International Motor Show, had an aluminium 

body. After steel, aluminium is now the 

second most often utilised material in the 

automobile industry. 2 kg steel or cast iron 

can be replaced by 1 kg aluminium 

throughout the manufacturing process.  

Aluminium is used in the automotive 

industry to make the vehicle's structure and 

body, as well as electrical wiring, wheels, 

ABS brakes, transmission, air conditioner 

condenser and pipes, speedometer, 

tachometer, and airbag magnets, and engine 

parts such as pistons, radiators, and cylinder 

heads. 

 
Future Prospects: 
 
The aluminium industry is experiencing a 

period of rapid growth, owing mostly to 

electric vehicles, which will continue to be a 

benefit for it. The government has launched a 

series of steps, including investments of 

USD1.4 billion, in order to make India a 

centre for electric vehicles. With the 

government's ongoing push, India is expected 

to become the fourth-largest market for 

electric vehicles by 2040. If we extrapolate 

the increase in EV manufacture and sales to 

2030, the aluminium demand will be 2.5 lakh 

tonnes per 10 lakh vehicles sold, with an 

average aluminium content of 250 kg/EV. As 

a result, like the production and sale of 

electric vehicles grows, so will the demand 

for aluminium. 

Because of the infrastructure needed to serve 

EVs, there will be a significant increase in 

demand for aluminium as our country adopts 

this advancement. The metal is frequently 
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utilised in the construction of electric vehicle 

charging stations and other infrastructure. 

Another application for aluminium is the 

housing for electric vehicle batteries. These 

are in addition to the aluminium extrusions, 

which are expected to increase in weight on 

an electric car to an average of 80 kg. 

Aluminium demand is expected to climb by 

several hundred thousand tonnes by 2030 as 

a result of this. 

SCOPES OF THE STUDY  

The purpose of the study is to identify about 

Aluminium Die Casting in Automotive 

industry. The importance of this research is 

to know about the market size of the 

aluminium die casting in automotive 

industry, its advantages and disadvantages, 

how it is different from cast iron, and to 

understand the future market potential for 

Electric Vehicles. 

LIMITATIONS OF STUDY 
 

The data which has been collected is from 

secondary source thus it is not necessary that 

the data is fully correct. Working in the 

company and observing the marketing 

department process and procedures would 

have helped me a lot which is not possible 

due to the pandemic. 

 

 

CONCLUSIONS 

The main objective of this to know about the 

role of aluminium die casting in automotive 

in detail. Based on the research we can state 

though aluminium die casting is expensive as 

compared to other metals still it is very well 

adapted by automotive sector for more 

efficiency of the vehicles. Aluminium is light 

weight in nature which increases the 

efficiency of the vehicle, decrease the fuel 

consumption as well as decrease the weight 

of the vehicle which helps in smooth 

functioning. Future prospects of Aluminium 

die casting parts are bright because now the 

automotive sector is turning towards Electric 

Vehicles more because of government push 

to reduce carbon emission. Aluminium Die 

casting parts are going to be used in E-vehicle 

are because of its light weight nature which 

will enhance the efficacy of the vehicle. 

Therefore, this research basically talks about 

aluminium die casting, its advantages and 

disadvantages, parts made up of aluminium 

die casting, why it is more efficient as 

compare to cast iron and what are its future 

prospect for E-vehicle. This research 

properly justifies the usage of aluminium die 

casting in automotive industry. 
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