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Electric vehicles are getting more popular each year due to the 

global struggle for reducing CO2 emissions. Governments are 

promoting the production and use of electric vehicles to reduce 

their carbon footprints. In the 2000s and early 2010s, electric 

vehicles were quite expensive due to their production costs and 

were not preferred over internal combustion engines [1]. 

However, today thanks to the developing battery and 

production technologies, affordable and commercially 

successful electric vehicles have started to be introduced to 

market. The main problem of electric vehicles today is their 

high charging times compared to their mid-range ranges. Using 

material design, possible solutions to this problem were 

investigated and two possible solutions were found for this 

problem. The first is to produce batteries with higher energy 

density for electric vehicles, and the second is to reduce the 

weight of electric vehicle components. A battery pack is a 

component of electric vehicles that contains and controls 

battery cells. This component is unique to for each electric 

vehicle. The weight of battery packs ranges from 400 to 500 kg, 

which is about 30% of the weight of vehicles [2]. Reducing the 

weight of the pack through material design will significantly 

increase the ratio of electric vehicle range to charging time.  

In this study, battery pack components (battery cells, 

conductive parts, battery management system, battery thermal 

management system, battery modules, etc.) were examined in 

detail to make materials and process selection in light of the  

boundary conditions determined. Then, the current technology 

roadmaps on battery cells and battery packs are investigated. 

Finally, a technology roadmap was proposed for Turkey (see 

Figure 1).  

 
Figure 1. Proposed technology roadmap on battery packs for 

Turkey 
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