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Abstract  
Vegetable oil-based nano-lubricants are a great alternative to petroleum-based lubricants due to their less adverse 
impact on the environment. This work evaluated the tribological performance of sunflower, corn, and peanut oils with 
the addition of Halloysite Nanotubes (HNT) as lubricant additives at different concentrations. Vegetable oils are 
commercially used as edible oils, but in this current work they were selected as base oils for the nano-lubricants due 
to their renewability and biodegradability. To analyze the tribology performance of the nano-lubricants, a block-onring 
tribometer was used following the ASTM G-077-05 standard procedure. In addition, tapping torque tests were carried 
out following the ASTM D5619 standard. Results indicated that sunflower, corn, and peanut oils mixed with HNT at 
1.5 wt% provided the best tribological performance. The wear volume loss was lowered by 29%, 78%, and 67% for 
sunflower, corn, and peanut oil respectively, with the addition of 1.5 wt%, compared to its base oil. Tapping torque 
test results also provided high tapping torque efficiency that can prolong tool life in machining processes. Based on 
the experimental results, it can be concluded that the vegetable oils modified with the addition of halloysite nanoclay 
have the potential to be used as biodegradable lubricants.  
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