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Abstract 

Lightweight materials are paramount in the construction of electric vehicles since they are 

helpful in increasing the range of vehicles. With electric vehicles making inroads into the 

mainstream, the market for these materials is growing at a much faster pace. Growing 

demand for light weighted automotive components, higher heat and electrical resistance 

is forcing plastic industry to their current boundaries. The development of this new design 

incorporates a persistent drive towards manufacturing more powerful, higher thrust, 

lighter weight, fuel efficient engines in the electric vehicles, accompanied with decline in 

noise and emissions. Furthermore, recently, government of various countries are taking 

up initiatives in order to promote the development as well as purchase of electric vehicles 

so as to reduce the dependency and stress over natural fuel resources.  

 

Introduction 

Polymers for Automotive components in Internal Combustion engines driven vehicles have 

been traditionally developed meeting various functional requirements like long term heat 

ageing, chemical resistance against oils and fuels, UV resistance, flammability, Fatigue, 

Creep etc.  

With Electric vehicles on the horizon, there would be new requirements, of higher heat 

and electrical resistance. These New trends in Auto industry would create more demands 

for speciality engineering polymers. 

These changes will influence usage of engineering plastics in the auto industry for both 

electric and autonomous vehicles.  

Key reasons Automotive manufacturers are preferring Plastics in Electric Vehicles: 

 Lighter weight of component 

 Compatible properties addressing specific functional requirements 

 Equivalent Strength and safety performance as metals 

 Cost economics 
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 Complex shapes and geometries and Part integration 

Potential Applications 

Speciality Polymers for applications like electrical connectors and enclosures for the many 

electrical and electronic systems/components are getting attention from the OEM’s and 

Tier-1’s. 

 

 Connectors 

 

 

 Battery Enclosure 

  

In electric vehicles, Batteries & electronics make cars heavier. In EV’s, the traditional 

engines get eliminated. However Plug-in hybrids have a challenge as they have 
components from both, gasoline- and electric-powered cars. 

 
From electric cars, and finally to autonomous vehicles, shows a considerable prominence 

on plastics for electrical and electronic components. These parts can be Insulators for the 

busbars connecting battery cells with high-voltage components, as well as battery 

enclosures made with thermoplastic composites. 
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 Insulator for Bus bars 

  

 

Consumer electronics and auto industry needs seem to converge now on account of more 

electronics getting in the car. 
 
In high-voltage, high-heat applications like traction motors and power modules, material 

with a Glass transition temperature of 150 degree Centigrade would be needed to bear 
the heat. 
 

 
 Power Distribution 

 

 
Applications like connectors which are connected to all the sensors in a vehicle are some 
of the examples. 
 

In an electric car the high voltage shielding is another challenge. Components such as the 
electric motor can reach voltages of 400 to 600 V, versus 12 or 48 V for vehicles today. 
The higher voltages can lead to electrical arcing and radio-frequency interference 

problems. 
 
A lot of interference with signals can happen in a vehicle, everything from the GPS, 

automatic door opener, the radio, rear-view camera etc. 
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Automakers are now using metal because it is a simple solution to shielding problems. 
Gradually these applications will start moving towards thermally conductive polymers. If 
we can create polymer meeting these requirements it can cut down additional weight in 

an EV and promote part integration eliminating assembly steps. 
 
In case of autonomous vehicles, OEM’s will need plastics for all the new cameras, radar, 

Light Detection and Ranging and sensors on the vehicles. 
 
The criticality of functioning of connectors in sensors in Autonomous is very high. As the 

reliability and durability of sensors is based on the signals conveyed through connectors. 
A need for speciality polymers meeting the functionalities of dimensional stability, zero 
moisture absorption, heat resistance and strength is of prime importance. Polymers like 

PPS would perform better in such cases versus polyamides. 
 
 

Conclusion 

 

The increasing usage of automotive electronics generates a need for Thermal 
management, signifying the usage of thermally and electrically conductive plastics with 
special properties. 

 
With high voltage systems in place in a car, the safety factor comes into prominence as 
risk of fire increases significantly thus promoting flame retardants plastics. 

 
EMI shielding of electronic enclosures housing electronic systems is the need of the hours 
and plastics score over metal when it comes to lightweight and meeting other properties. 

 
The above applications would be come into prominence once the demand for EV’s start 
increasing and OEM’s start realising the importance of mileage in EV’s. 

 
 

Appendix: 

References: 
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