
PROCEEDINGS 
 
 
 

  
 
 
 
 

 
 
Faculty of 
Mechanical Engineering 

 

 ..........................................................................................  
 

PROSPECTS IN MECHANICAL ENGINEERING 
 

8 - 12 September 2008 
 
 

 

 
 
 
 
 
 
 
 
www.tu-ilmenau.de  
 
 
 
Home / Index: 
http://www.db-thueringen.de/servlets/DocumentServlet?id=17534 

53. IWK
Internationales Wissenschaftliches Kolloquium

International Scientific Colloquium

http://www.db-thueringen.de/servlets/DocumentServlet?id=17534
http://www.tu-ilmenau.de


Published by 
Impressum 
 
Publisher Der Rektor der Technischen Universität Ilmenau 
Herausgeber Univ.-Prof. Dr. rer. nat. habil. Dr. h. c. Prof. h. c. Peter Scharff 
 
Editor Referat Marketing und Studentische Angelegenheiten 
Redaktion Andrea Schneider  
 
 Fakultät für Maschinenbau 

Univ.-Prof. Dr.-Ing. habil. Peter Kurz, 
Univ.-Prof. Dr.-Ing. habil. Rainer Grünwald, 
Univ.-Prof. Dr.-Ing. habil. Prof. h. c. Dr. h. c. mult. Gerd Jäger, 
Dr.-Ing Beate Schlütter, 
Dipl.-Ing. Silke Stauche 

 
Editorial Deadline  17. August 2008 
Redaktionsschluss 
 
Publishing House Verlag ISLE, Betriebsstätte des ISLE e.V. 
Verlag Werner-von-Siemens-Str. 16, 98693 llmenau 
 
 
CD-ROM-Version: 
 
Implementation  Technische Universität Ilmenau 
Realisierung Christian Weigel, Helge Drumm 
 
Production CDA Datenträger Albrechts GmbH, 98529 Suhl/Albrechts 
Herstellung 
 
ISBN: 978-3-938843-40-6 (CD-ROM-Version) 
 
 
Online-Version: 
 
Implementation Universitätsbibliothek Ilmenau 
Realisierung  

Postfach 10 05 65 
 98684 Ilmenau 
 
 
 
 
 
 
© Technische Universität Ilmenau (Thür.) 2008 
 
The content of the CD-ROM and online-documents are copyright protected by law. 
Der Inhalt der CD-ROM und die Online-Dokumente sind urheberrechtlich geschützt. 
 
 
Home / Index: 
http://www.db-thueringen.de/servlets/DocumentServlet?id=17534 

http://www.db-thueringen.de/servlets/DocumentServlet?id=17534


53
rd
 Internationales Wissenschaftliches Kolloquium 

Technische Universität Ilmenau 
08 - 12 September 2008 

 

G. Gevorgyan / H.-J. Schorcht / M. Meissner / U. Kletzin / V. Gevorgyan 
 

 

Influence of the rotating direction of helical springs on their 
tribological load 
 
As to be seen in practice, high tribological loading occures between the end coils of 

helical springs and the spring discs under dynamic loadings [1][2][3]. Wear on the 

contact faces leads to an increase of the fitted length L1 and for this reason to a shift of 

the working point on the load/deflection curve (Fig. 1). 

The investigation of this effect is very important especially for valve springs in 

combustion engines, because valve springs can rotate around their spring axes in 

operation compared to the spring discs. To evaluate these influences tests on the 

original components (springs and spring discs) with the help of a pin on disk tribometer 

have been done with the following intentions: 

- Generating of general results to the friction and wear behaviour of cylindrical 

helical compression springs and spring discs under different rotating directions 

of the spring around their spring axes under dynamic load 

- Determination of the influences of different material matchings between spring 

and spring disc on the friction and wear behaviour 

The tests have been done under different loadings and speeds. The rotating direction 

of the springs has been adjusted left or right by the geometry of the spring, espacially 

of the closed end coil and the change-over coils. The springs were made from valve 

spring wire VD 54SiCr6 with d=2.65mm and manufactured with closed end coils, 

grinded spring ends and shot peened. The spring discs were manufactured from Cq15 

through cold forming and case-hardening or gas nitriding. 

The friction coefficients of both tested material matchings under loads of 170N and 

300N and a speed of 20 rpm with both rotating directions left and right are 

demonstrated in Fig. 2. 

The friction coefficients between spring end coil and spring disc at the beginning of the 

tests are different for the different loadings (for 170N load higher as for 300N load). At 

the end of the tests (up to 10 hours) the friction coefficients for both loadings were 

similar, between 0.12 and 0.14. The friction coefficients for both rotating directions of 

the springs were similar. Also the amount of abrasion was similar for both rotating 



directions. 

As a conclusion can be said that the rotationg direction of helical springs under 

dynamic loading conditions has no influence on the friction and wear behaviour for both 

tested material matchings and must not be taken into account in the spring design 

process. Of course the effect of spring rotating itself has to be taken into account, so 

further investigations are planned in this field. 
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Fig. 2:  Friction coefficients between 

springs and spring discs 
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Fig. 1:  Tribological contact between 
spring and spring disc: 
a) shift of the load/deflection curve due 
to the abrasion at the spring end coils 
and the spring discs 
b) friction contacts between spring / 
spring disc 


