
  Research Fund for Coal and Steel 

 

 
 

 

Gears with top in-service performance 

developed for 

hybrid and electric vehicles 

 

 

 
 

Deliverable D5.2 (D9) 

Evaluation of the teeth gears distortions and study 

of the performance of gears working at similar 

conditions to those of future HEV/EV gears 

 



 

Deliverable D5.2                                                                      

TopGear- GA n° 101033989  Page 2 | 3 

Deliverable No. D5.2 

Related WP WP5 

Deliverable Title Evaluation of the teeth gears distortions and study of the 

performance of gears working at similar conditions to those 

of future HEV/EV gears 

Deliverable Date 15.12.2024 

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 D5.2                                                                      

TopGear- GA n° 101033989  Page 3 | 3 

 

PUBLISHABLE SUMMARY  

New combinations of materials and heat treatments for gears are being developed and 

investigated within the TOPGEAR research project. 

To evaluate the material and heat treatment combinations, the first step was to characterise 

the surface properties on simple bolt samples (which is described in the previous reports). The 

characterisation of these bolt samples was carried out for different combinations of material 

and heat treatment. The characterisation included the determination of the surface hardness, 

the case hardening depth or nitriding and nitrocarburizing hardening depth and the core 

hardness as well as the evaluation of the microstructure and the observation of the edge 

oxidation. Overall, the investigations carried out showed that the required demands could not 

be completely fulfilled by any of the heat treatments yet. However, by adapting the process 

variables used in the heat treatment, it is possible to achieve the desired specifications. As an 

example, this was shown by means of a follow-up core hardness investigation of a single 

sample. The characterisation of the previous samples provided the necessary information and 

findings. 

The information and knowledge gained with the characterisation can be used for further 

optimisation of the heat treatment process. Based on the results, two variants of material 

systems (material & heat treatment) where chosen for gear manufacturing at the WZL. As 

reference material a case hardened 27MnCr5 and as future EV variant a nitrided 40CrMoBi4 

where used. Gears where manufactured and measured (Quality control) at the WZL, while the 

heat treatment was done at ALD. Before and after heat treatment, the resulting distortion is 

measured at CRF. 

The gears were tested at the WZL under high-speed conditions (n = 12,000 rpm). The flank 

load capacity, the scuffing load capacity and additionally the tooth root bending strength on the 

pulsator at f = 150 Hz were investigated. The case hardened 27MnCr5 gears show a 20 % 

better tooth root bending strength then nitrided 40CrMoBi4. Flank load capacity tests of both 

materials show different damages types. 27MnCr5 is damaged by micropittings and 

40CrMoBi4 at the same testing conditions and load level with pittings. The roughness, which 

could lead to micropittings, does not show any significant differences between both materials. 

Scuffing tests for 27MnCr5 does not lead to any damages at the maximum power of the test 

rig because of lubricant strength. 


