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Due to advantages in renewability and environmental acceptability, bio-sourced and biodegradable hydraulic fluids are increasingly used in fluid power applications.  Conversion from mineral oil based fluids to biodegradable fluids can be expensive because hydraulic systems often must be drained and flushed several times during the conversion process. This project’s goal is to develop a test method for determining the compatibility of hydraulic fluids in order to quantify the extent of flushing required during the conversion process.  The International Organization for Standardization (ISO) method, “ISO 13357-1:2002(E), Petroleum products – Determination of the filterability of lubricating oils - Procedure for oils in the presence of water” has been found to be highly sensitive to fluid compatibility in previous research.  This ISO test consists of aging the sample for seventy hours at 70°C and filtering the fluid through a 0.8 micron membrane.  The filtering apparatus is adjusted to a predetermined pressure based upon the viscosity of the oil sample.  Measured mass flow rate data is calculated to determine if filter blocking precipitates have formed in the oil blend.  A blend matrix was used to compare the results of filterability testing under varying conditions of temperature, duration, and concentration. Additive chemistry was found to be the more influential than the test temperature, duration, and additive concentration. These results create a better understanding of fluid compatibility and the requirements for conversion of petroleum based fluid power systems to biodegradable fluids.
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