
Title (5) : Tribological Performances of Trimethylolpropane (TMP) Blended with 

Graphene Oxide Using Four-Ball Tribotester 

Journal : Tribology Online 

Document Type : Article 

Publisher : Research Gate 

UniKL Author  :  Zuraidah Rasep 

Link to Full Text : 
https://www.researchgate.net/publication/378232769_Tribological_Perfo

rmances_of_Trimethylolpropane_TMP_Blended_with_Graphene_Oxide_

Using_Four-Ball_Tribotester 

Link to Scopus 

Preview 
: 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85185343958&doi=10.2474%2ftrol.19.1&partnerID=40&md5=1f8715cff0

b2375ed0ba6ca8797f0520 

 

Abstract 

 

: 

Palm oil shows significant potential for development as a lubricant due to 

its long molecular fatty acid chain, which is capable of minimizing wear and 

friction. However, in certain conditions, the formation of a thin layer of fluid 

film may no longer sustain to protect the contact surfaces. Therefore, a 

relevant additive is needed to address this issue. In this study, 

trimethylolpropane (TMP) was used as a lubricant, and Graphene Oxide 

(GO) was employed as the nano-based additive. A Four-ball tribotester was 

utilized to determine the friction coefficient, wear scar, and surface 

roughness of the contact surfaces under various operating conditions. The 

results were compared to mineral and synthetic-based oils. It was found 

that the combination of TMP and GO exhibited a lower friction coefficient 

compared to mineral and synthetic-based oils, but slightly higher compared 

to pure TMP. However, TMP+GO demonstrated significant improvement in 

terms of wear scar diameter and surface roughness. The physical 

appearance of the wear was also discussed in this study. 

 




