Environmentally Friendly Hydraulic Fluids

Since the last newsletter, The Fuels and Lubricants Technology Team (FLTT) has continued working with Concurrent Technologies Corporation (CTC), Unisphere, and Southwest Research Institute (SwRI) to determine if commercially available bio-based hydraulic fluids can meet the specifications, MIL-PRF-6083 or MIL-PRF-46170, and be used in combat and tactical vehicles.  

Phase I, consisted of screening 16 candidate hydraulic fluids submitted by 11 various manufacturers.  FLTT and SwRI conducted the screening tests, which included kinematic viscosities, water content, 4-ball wear test, pour point, flash point, fire point,  total acid number, and total base number.  Figure 1 shows how many Phase I candidate hydraulic fluids met the specification requirements for the screening tests.
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Figure 1.   Phase I – Number of Passing Candidate Fluids per Test

As seen in Figure 1, the candidate fluids had trouble meeting specification requirements for low temperature viscosity and total acid number.  Upon compiling the results, none of the candidates met all the specification requirements for MIL-PRF-6083 or MIL-PRF-46170.  Phase I candidate hydraulic fluids met specification requirements for 50% of the tests, on average.
All 11 manufacturers were given the opportunity to reformulate their hydraulic fluids based on the results from Phase I.  Six manufacturers responded by submitting a total of 9 reformulated candidate hydraulic fluids to be tested in Phase II.  The screening tests from Phase I plus bimetallic corrosion, rust protection, and low temperature stability were performed on the reformulated fluids.  Figure 2 shows the how many reformulated hydraulic fluids were able to meet requirements for Phase II testing.  
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Figure 2.  Phase II – Number of Passing Candidate Fluids per Test

Figure 2 proves there were improvements in low temperature viscosity and pour point when compared to Phase I results.  However, rust protection, low temperature stability, and total acid number seem to be problem properties for sample fluids.  Again, none of the candidate fluids met all the specification requirements for MIL-PRF-6083 or MIL-PRF-46170.  

Since none of the fluids met all of the requirements, the full scale field demonstration will not be conducted as planned.  Instead, the manufacturers achieving the greatest number of passing properties will be asked to tweak their formulation in order to meet the specification requirements.  The Army will offer the manufacturers guidance regarding formulation.  Individual vehicle and/or test fixture testing will be conducted to determine the acceptability of the closest candidate fluids.  
