
  Research Fund for Coal and Steel 

 

 
 

 

Gears with top in-service performance 

developed for 

hybrid and electric vehicles 

 

 

 
 

Deliverable D6.2 (D11) 

Benefit provided by the alternative manufacturing 

routes 

 

 



 

Deliverable D6.2                                                                      

TopGear- GA n° 101033989  Page 2 | 3 

 

Deliverable No. D6.2 

Related WP WP6 

Deliverable Title Benefit provided by the alternative manufacturing routes 

Deliverable Date 28.04.2025 

Deliverable Type Report  

Dissemination level Confidential – only for members of the consortium 

Status 
Final 

 

 

 

 

 

Legal Disclaimer 

Copyright ©, all rights reserved. No part of this report may be used, reproduced and or/disclosed, in any 
form or by any means without the prior written permission of TOPGEAR and the TOPGEAR Consortium. 
Persons wishing to use the contents of this study (in whole or in part) for purposes other than their 
personal use are invited to submit a written request to the project coordinator.  

The authors of this document have taken any available measure in order for its content to be accurate, 
consistent and lawful. However, neither the project consortium as a whole nor the individual partners 
that implicitly or explicitly participated in the creation and publication of this document shall be liable or 
responsible, in negligence or otherwise, for any loss, damage or expense whatever sustained by any 
person as a result of the use, in any manner or form, of any knowledge, information or data contained 
in this document, or due to any inaccuracy, omission or error therein contained.  
 

 
 
This project has received funding from the Research Fund for Coal and Steel under grant 
agreement No 101033989. 

  



 

Deliverable D6.2                                                                      

TopGear- GA n° 101033989  Page 3 | 3 

 

PUBLISHABLE SUMMARY  

In the electric vehicle (EV) industry, there is a significant trend toward developing engines that 

can operate at higher revolutions per minute (RPM) ranges. This change is aimed at improving 

the performance, efficiency, and overall driving experience of the vehicle. In the field of 

automotive gear manufacturing, the choice of heat treatment is critical in defining final 

mechanical properties, dimensional stability, surface hardness, and fatigue resistance. The 

traditional LP-Carburizing treatment is compared with the new Nitriding heat treatment 

identified in the TOPGEAR project as the most promising to meet the high-speed requirements 

of future electric vehicles. 

The proposed alternative process has been applied on a 42CrMoBi4 steel, a chromium-

molybdenum alloy enhanced with bismuth to improve machinability. This steel is subjected to 

nitriding, a thermochemical surface treatment, leading to minimal geometric distortions due to 

its low process temperatures and the absence of a quenching step. This stability allows for 

finishing operations like grinding or hobbing to be performed prior to heat treatment. 

Consequently, post-treatment machining becomes unnecessary, affecting noticeably to the 

total production cost. A preliminary cost analysis showed a lower cost for the nitriding route 

than for the LP-carburizing route. Even though a more in-depth analysis is necessary, nitriding 

seems to be a potential economic and technical alternative to conventional carburizing for high-

speed gears for EV transmissions. 


