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If you liken a motor to a human body, the oil is much like the body’s blood and the oil pump like the heart. The Mazda 2.0 liter FS-DE engine in the Mazda Protégé  has a “heart” and a circulatory system more than sufficient for street use. However, like an elderly man competing in an Iron Man marathon, the Mazda’s FS-DE oiling system struggles with the rigor of race conditions.


Doc B Racing had been developing the turbo version of the FS-DE for competition over the 2004 and 2005 season. They made several improvements to the motor but had severe degradation of the engine bearings much earlier than is normally expected with a race engine. They fought with poor oil pressure, noticing a significant drop off in oil pressure after twenty minutes of run time. The problem was traced to the heart of the system – the motor’s oil pump.


The FS-DE motor utilizes the familiar style of oil pump driven directly on the front of the crankshaft. The unit employs the rotor style pump mechanisms to move oil in the system. A closely integrated pressure by-pass system provided a fail safe mechanism to prevent pressure spikes.


While blueprinting the motors for racing use, Doc B Racing’s lead engine builder, Tom Bork, noticed the tolerances in the pump’s rotor mechanism were at the far end of the specifications set by Mazda, even on new factory pumps. Even with crew chief Frank Swiader’s knowledge of Ford and Ford related products (Mazda), the team was unable to come up with a suitable replacement for the FS-DE oil pump. Teams using the FS-DE in World Challenge competition noticed the same problem. Their solution was to move to a dry sump system, replacing the oil pump altogether.

The Doc B Racing team did not have the luxury of switching to a dry sump system since this was not within the rules of their competition series, Grand Am Cup, at the time.  

Dan Swain of Swain Tech Coating came to the rescue. With over two decades of experience in improving performance and durability of all types of motors, Dan had the knowledge to solve the problem. Together Dan and the team determined that to improve the oil pump’s capabilities, the rotor system would need to be brought up to the lower end of the specifications, allowing for less leakage past the rotor and the much needed increase in pump pressure for the turbo race motor. Dan suggested coating all the internal surfaces of the pump and the rotor system with Swain Tech’s PC-9 coating, a tungsten-molybdenum disulfide matrix that is lubricious to aid in friction reduction. It is also tough and wear resistant. In addition to these benefits, the coating thickness brought the oil pump’s rotor mechanism into the desired low end of the tolerance range.


The team also had issues with the factory pressure by-pass system and replaced it with an external unit. This unit and the newly improved oil pump led to significantly higher oil pressures. The external unit allowed the team to dial the pressure to the exact range they sought.


These initiatives, combined with several other new developments, produced a whopping three hundred percent improvement in race engine life over the past few seasons. The coated oil pumps have definitely been an integral part of this improvement, which can also help the Mazda Protégé with a FS-DE in autocross, track day events, and drag racing. The pumps are available as complete units or as separate parts. Contact Doc B Racing for further information.

