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Most of us, who take even a small interest in maintaining our own vehicles, have noticed the recent introduction of synthetic engine oils into the market place.  The marketers claim that by using synthetic engine oils you can double, even triple, the drain intervals recommended in the vehicles operating manual.  If these claims are true, and this was all that mattered in the selection of engine oils, then the Army would be foolish not to immediately adopt the use of these oils.  So why haven't we done so?
First, let's define what is synthetic and what isn't.  This is an extremely contentious issue in the oil industry.   Personally, I define synthetic oil as one that is built from small molecular precursors, through the deliberate selection of reaction species, conditions, and catalyst that results in a more complex molecule.  In the oil industry there is a great debate over whether severely hydro-treated base oils, the so-called "VHVI" (Very High Viscosity Index) oils of the API Groups II and III can be called synthetic.  By my definition they are not, instead they are highly processed mineral base oils.  Why is this?  Severely hydro-treated oils take a very complex mixture of hydrocarbons contaminated with sulfur, nitrogen, oxygen, and other impurities and selectively remove these impurities, and saturate any double or triple carbon-carbon bonds with hydrogen.  This effectively takes a complex mixture of crude oil and turns it into a much simpler mixture of saturated hydrocarbons, therefore not within the definition stated before.  For comparison, polyalphaolefins (PAO) - typical synthetic oil - are manufactured by taking simple precursors, reacting them to form long molecular chains, and saturating the carbon-carbon double bonds with hydrogen.  Although the processes are different, in the end, both produce highly saturated, very low sulfur (zero for synthetic), and very high viscosity index oils. 
There are a number of benefits that can be obtained from highly saturated hydrocarbons, low sulfur content, and high viscosity index oils.  Some of the benefits are: inherently more resistant to attack by atmospheric oxygen (oxidation); more resistant to thermal breakdown; and their viscosity does not change as much with temperature.  In general, it is the inherent oxidation stability that makes these base-oils a desirable choice for formulators trying to develop extended drain engine and gear oils.  Further benefits include allowing formulators to use low viscosity base oils which still provide the necessary high temperature viscometrics to sustain the hydrodynamic properties so critical in reducing friction and wear.  The use of these low viscosity base oils can also result in increases in fuel economy and efficiency by reducing the viscous drag or so-called churning losses in the engine and powertrain components due to high viscosity oils. 

Not everything about synthetic or VHVI base oils is necessarily positive.  Particularly with synthetic oils, since they are relatively pure in their chemical structure, additives do not solubilize readily and some gasket, seal, and other non-metallic materials are adversely affected.  Many of these difficulties can be overcome by the addition of small amounts of synthetic ester, other additives, or by the introduction of compatible materials in new designs.  However, the Army has a huge fleet of legacy equipment that may be adversely effected if the lubricant is not compatible with materials/elastomers found in them.  Careful selection/approval of lubricants must be made to ensure proper operations not only with new/future systems but also with the legacy fleet, which typically can not afford to make changes in materials/eleastomers.  And of course, we cannot forgot the cost, synthetics are typically two to three times the cost of mineral base oils.     
The use of synthetics or VHVI oils is increasing every year in the commercial automotive market due to tightening emission standards, customer demand for longer drain intervals, and increasing fuel efficiency standards.  Unfortunately, most of the work done by industry has focused on passenger cars and this work in not directly applicable to heavy-duty diesel engines.  However, these improvements/benefits are important to the Army's combat and tactical fleet, particularly the Future Combat Systems.  No commercial fleet in the world comes close to the diversity of equipment and operating conditions found in the Army's fleet. The Army has a very difficult challenge of supplying lubricants that will satisfy the greatest number of needs/equipment, especially when combined with the need to drastically reduce logistic tail.  The use of synthetics and VHVI oils offer great potential to satisfy these needs, but work still needs to be done to make this possible for the Army.  For one thing, the Army purchases most bulk lubricants using performance specifications and commercial item descriptions.  These requirement documents ensure a minimal performance but do not differentiate top performers.  Furthermore, since contracts go to the lowest bidder, the Army typically does not get a top tier product.  Ultimately, we would like to have specification requirements that would differentiate lubricants on the important areas of extending drain intervals and fuel efficiency.  Unfortunately, the OEMs and oil industry have not come to agreement on what tests should be used to validate these requirements, and currently individual engine manufacturers have separate requirements for what qualifies an oil as having extended drain capabilities.  This leaves the Army with no choice but to develop these tests on our own, but no funding is available to do so.

As was pointed out in the article, “Will Future Army Mobility be Limited by Inadequate Fuels and Lubricants?” in the February 1998 issue of National Defense Magazine,  Maurice E. LePera; the Army maintained a very robust science and technology program in the area of fuels and lubricants up until the early 1990’s.  In 1994 the fuels and lubricants funding line was deleted.  It was assumed that that industry would answer the call and provide the needed support.  Industry has not answered the call and shows little interest in providing products meeting military unique requirements.

With limited internal funding to develop our own, and no industry commitment to a standardized test, the benefits that synthetics or VHVI engine and powertrain lubricants will be slow in coming for the military. Goals for fuel economy for FY04 perhaps will pave the way of introducing synthetic products, but the future of further improvements, like higher temperature operating oil and longer drain, is questionable.

