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Abstract— In work, this analysis of some 

physicochemical properties of cutting fluids is 
presented. The properties included cooling ability, 
corrosion resistance, viscosity and pH while the 
cutting fluids considered include; castor oil, 
distilled water, crude palm kernel oil (CPKO) and 
soluble oil (emulsion). Besides, mild steel 
samples were used as the study specimens. In the 
analysis, the cutting fluids were designated as 
follows;  A  for the CPKO,  B for the castor oil, C 
for the soluble oil (emulsion)  and D for the 
distilled water. The results showed that in terms of 
heat absorbed by the cutting fluids, the order of 
decreasing cooling ability (cutting fluid D  
C  𝐀  𝐁) favours cutting fluid D (distilled water), 
and then followed by cutting fluid C (soluble oil) 
whereas the least is cutting fluid B (castor oil). In 
addition, the mean viscosities of the cutting fluids 
A (CKPO) was 57.00 ± 1.40, B (castor oil) was 
771.5 ± 87.0, C (soluble oil) was 1.75 ± 0.40 and D 
(distilled water) was 1.20 ± 0.40 cPs, respectively. 
Also, cutting fluids, A and B had the least % 
corrosion (0.197%). The pH of the cutting fluids A 
(6.70 ± 0.30), B (7.00 ± 0.20) and D (7.50 ± 0.10) 
were nearly neutral, only cutting fluid C (12.10 ± 
0.20) was basic as a results of ash content. 

Keywords — Physicochemical Properties, Cutting 
Fluids, Viscosity, Corrosion Resistance, Cooling 
Ability 

1. Introduction 
The mechanical properties of materials during 

machining operations are significantly influenced by a 
multitude of factors, one of which is the type of cutting 
fluid used (Purica, 2024; MacPhail-Bartley, 2024; Latour 
and Weibel, 2020). Cutting fluids, also known as coolants 
or lubricants do play a pivotal role in machining processes 
(Ravi,  Gurusamy and Mohanavel, 2021). Each cutting fluid 
has unique characteristics and effects on the machining 
process, and consequently, on the mechanical properties of 

the machined material, including mild steel (Patole,  
Kulkarni and Bhatwadekar, 2021; Shaikh and Ali, 2021). 

Again, mild steel, due to its versatility and 
affordability, is one of the most commonly used materials 
in the manufacturing industry ((Trzepieciński and Najm, 
2024; Zhang and Xu, 2022). Its mechanical properties, such 
as strength, hardness, and ductility, can be significantly 
affected by the machining process, particularly by the type 
of cutting fluid used (Pawanr and Gupta, 2024; Sultana and 
Dhar, 2022). Therefore, understanding the key influence of 
different cutting fluids on the mechanical properties of mild 
steel is of paramount importance.  

Furthermore, the environmental impact of cutting 
fluids is a growing concern. Different types of cutting fluids 
have varying levels of environmental impact, from their 
production to their disposal (Katna, Suhaib and Agrawal, 
2020; Yıldırım, 2020). Consequently, an excellent 
understanding of the performance of these fluids in 
machining operations can contribute to the development of 
more sustainable machining practices. Accordingly, in this 
work, some physicochemical properties of the cutting fluids 
were determined and those properties included cooling 
ability, corrosion resistance, viscosity and pH. Also, the 
cutting fluids considered include; castor oil, distilled water, 
CPKO and soluble oil (emulsion). 

2. Methodology   
2.1 The Cutting Fluids and the Work Piece  

In this study, some physicochemical properties of 
the cutting fluids were determined and those properties 
included cooling ability, corrosion resistance, viscosity and 
pH. This aspect was conducted in Chemical Engineering 
Laboratory, University of Uyo, Uyo. The following four (4) 
cutting fluids were considered in the study: castor oil, 
distilled water, CPKO and soluble oil (emulsion). In the 
analysis, the cutting fluids were designated as follows;  A  
for the CPKO,  B for the castor oil, C for the soluble oil 
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