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ABSTRACT 
 
 

The purpose of this testing program was to evaluate the performance of a 
lubricant additive known as DSX Extra.  The product claims to derive its benefit from the 
addition of friction reducing flouropolymer particulates to lubricating fluids.  In order to 
facilitate testing, DSX Extra was added to all driveline components, engine, transmission 
and tractor drive axles.  The TMC / SAE Type II test procedure was used to evaluate the 
product’s effectiveness in improving the fuel economy of Class 8 heavy trucks. 

Testing was conducted by researchers at the PAVE Research Institute between the 
dates of April 19 and June 12, 2007 on the Pavement Test Track at Auburn University.  
The following data were collected after three progressive stages of product use: 
 
• 0.1% improvement in fuel economy after oil change with treatment and 8,219 miles; 
• 1.6% improvement after another oil change with treatment and 13,351 miles; and 
• 2.6% improvement in fuel economy after 20,993 miles. 

 
This research was conducted using the TMC / SAE Type II test procedure.  Two 

2004 Freightliner Columbia Series Model C120 tractors served as the treatment and 
control vehicles, both powered with identical 435 BHP Detroit Diesel 14L Series 60 
engines.  The test was conducted on a 1.7 mile closed loop oval test track at Auburn 
University in Opelika, Alabama.  The primary purpose of the track is to damage 
experimental pavements, but the highly controlled fleet operations create a unique 
opportunity to concurrently study vehicle performance. 

The research fleet at the Pavement Test Track consists of 155,000 pound, 8 axle 
heavy triples.  Speeds are limited to approximately 48 mph, which require the tractors to 
be driven in direct gear (1:1) with an engine speed of 1533 rpm.  Cruise control is 
engaged when test vehicles have reached optimum speeds.  The demand wheel horse 
power varies between 200 hp on the track’s ½ mile flat straight sections to 300 hp on the 
1/3 mile long west end curve on a ½% grade. 

During testing, fuel consumption was measured in 50-gallon portable weigh tanks 
that accommodated 4 test runs on a single fill.  The weight of fuel consumed after each 
30-mile run was measured on an Ohaus Champ II Model CH300R digital scale with a 
650 pound capacity.  Fuel temperature was measured at the end of each test run using a 
digital temperature probe.  The same drivers remained with both the control vehicle and 
the treatment vehicle for the duration of testing. 

Two engine lube oil changes were made during testing in both vehicles.  In each 
case, engine oil in the test vehicle was treated with DSX Extra.  No maintenance or 
operational problems of any type were noted as a result of the addition of the additive.  
Treatment of the lube oil in the engine, transmission and drive axles did not show an 
immediate short-term fuel economy improvement; however, an apparent improvement of 
1.6% was observed after 13,351 miles (and two treated oil changes).  Ultimately, a 2.6% 
improvement was observed after 20,933 miles of operation.  Long-term impact on fuel 
economy improvement was not considered in this evaluation. 
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INTRODUCTION 
Recent historical increases in the cost of diesel fuel have resulted in an 

unprecedented interest in products that have the potential to improve fuel economy.  At 
the request of Equipment and Technology, Inc., the PAVE Research Institute at Auburn 
University recently conducted a fuel economy test utilizing class 8 diesel trucks.  The 
purpose of the testing was to quantify any benefits derived from the addition of a 
fluoropolymer lubricant additive known as DSX Extra. 

The procedure chosen for this evaluation was the TMC/SAE In-Service Fuel 
Consumption Test Procedure – Type II, also known as TMC’s RP 1102 and SAE’s 
J1321.  This procedure was developed specifically to meet the needs of the trucking 
industry, and it is an integral part of TMC’s Guidelines for Qualifying Products Claiming 
a Fuel Economy Benefit (RP 1115).  Both recommended practices are included within the 
scope of this study. 

To facilitate the experiment, fuel consumption in a treatment vehicle was 
compared to fuel consumption in an identical control vehicle before and after the 
installation of the lubricant additive.  Because the vendor claimed that several thousand 
miles were needed to realize the full potential of the additive, post-treatment testing was 
conducted at several different mileage levels.  This process resulted in four separate test 
segments: untreated baseline testing (0 miles), early stage treatment testing (after 
approximately 7500 miles of treated operation), intermediate stage treatment testing 
(after approximately 15,000 miles of treated operation), and advanced stage treatment 
testing (after approximately 20,000 miles of treated operation).  The completion of each 
stage of post-treatment testing allowed for the determination of percent savings in fuel 
consumed. 
 
PRODUCT INFORMATION 
Technological Overview 

According to documentation provided by Equipment and Technology, Inc., DSX 
Extra is an embedded fluoropolymer particle technology that was originally designed to 
maximize military equipment functionality in the Middle East during Desert Shield.  
Company literature states that DSX Extra fluoropolymer particulates are approximately 
0.02 microns in diameter.  When added to existing engine oils, these small particles are 
intended to fill micro-voids on critical engine wear surfaces without changing tolerances.  
A proprietary suspension system ensures that the product stays homogenized in order to 
deliver particulates uniformly to critical areas.  Electrostatic attraction causes the 
fluoropolymer particulates to permanently bond with treated surfaces, providing for a low 
friction interface as well as locking out undesirable debris. 

In simple terms, the product is intended to allow machinery parts to move against 
each other with less friction, wear, corrosion, carbonization and oxidation.  This could 
result in extended engine and parts life, better mileage and fuel economy, greater system 
efficiency, emission reduction and energy conservation.  Equipment and Technology, Inc. 
includes seizure test results in promotional literature (Figure 1) that seem to support this 
type of improvement. 
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Figure 1 - Seizure Test Results from Promotional Literature 

 
RP 1115 Qualification 

The purpose of RP 1115 is to provide equipment users with guidelines on how to 
qualify products that claim to improve fuel economy.  TMC recommends that 
manufacturers of such products conduct a Type II, III or IV fuel economy test to verify 
product claims.  It is also recommended that such products must be readily available on 
the market with firm equipment user validation before any fuel economy improvement 
claims are made. 

Because the product was developed to overcome adverse temperature and grit 
conditions during Desert Shield, the focus of past research has not been potential fuel 
economy improvement.  Fuel economy research included herein is intended to overcome 
this limitation.  The following verbiage is provided by Equipment and Technology, Inc. 
in promotional materials: 
 

“The scientist who discovered/developed the DSX products 
focused on the benefit to reduce metal wear rather than improve fuel 
economy.  Basically, it was then and is now, easier to prove a reduction in 
metal wear than it is to overcome the concerns related to all the variables 
in fuel economy improvement.  Furthermore, the cost of fuel in the early 
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1990s was lower than it is today and not as critical to the transportation 
industry as it is now.” 
 
The purchase price of DSX Extra is reported to be approximately $98 per quart 

(with a quantity discount on cases), so on long haul vehicles the cost per mile would 
provide a positive rate of return with a relatively small improvement in fuel economy.  
The product is reported to be currently in use by several fleets, and reference letters are 
provided in Appendix A.  The product is currently available for purchase via the 
following contact information: 
 

Lee Lippert 
Equipment and Technology, Inc. & DSX Products 
PO Box 8766 
Jacksonville, FL  32239 
877-379-9872 (877-DSX-Xtra) 
equiptech@bellsouth.net  

 
The vendor indicates DSX Extra contains no hazardous hydrocarbons or 

chlorofluorocarbons (CFCs), and that it is environmentally safe to handle, ship, store and 
dispose of.  Bonded fluoropolymer particulates are said to repel sand, debris, rain, snow, 
ice and salt, and are non-flammable, non-toxic, non-corrosive, containing no petroleums.  
The vendor further states that DSX Extra products meet worldwide specifications for 
high and low temperature motor vehicle usage (on land or water, at high altitudes or low 
altitudes), including MIL-L-2104E, MIL-L-46152E and API SC/CD.  Promotional 
literature indicates it is fully compatible with all conventional and synthetic oils. 

None of the above information was independently verified by PAVE researchers. 
 
TEST PROCEDURE 
Test Vehicles 

The control and treatment tractors used in the experiment were sequential serial 
number 2004 Freightliner Columbia series Model C120 day cabs with no aerodynamic 
modifications.  Both units were equipped with Detroit Diesel 60 Series DDEC-IV (EGR) 
engines rated at 435 hp at 2,100 rpm, with odometer readings of approximately 415,000 
miles.  Both tractors were equipped with Eaton Fuller 9 speed manual transmissions and 
cruise control, which produced approximately 1500 rpm at cruise speeds.  Detailed 
information about the tractors are provided in Appendix B.  All crankcase oil used during 
testing was the standard 15W-40 weight Delo 400 LE heavy-duty formulated for low 
emissions (API CJ-4), and all fuel used was ultra low sulfur #2 diesel containing off-road 
dye. 

Any accessories that would have pulled auxiliary power were used in an identical 
manner in both tractors during all stages of Type II testing.  Mirrors and windows were 
maintained in the same position for all stages of operation.  Each tractor pulled flatbed 
triple trailer trains (shown in Figure 3) with every axle loaded up to the legal limit.  This 
produced identical gross vehicle weights of approximately 155,000 pounds.  The control 
truck was identified as unit #3, while the treatment truck was identified as unit #2. 
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Figure 3 – Control and Treatment Trucks During the Testing Process 
 
Test Route 

As seen in Figure 4, the test route consisted of a 1.7-mile closed loop oval 
adjacent to a research staging area.  The Pavement Test Track at Auburn University is a 
controlled access facility on which a fleet of 5 heavy triple trucks each run over 3,000 
miles a week in order to damage experimental pavements.  Interest in the Track is not 
limited to pavements, and the operation of the heavy truck fleet on the closed loop oval 
provides an excellent opportunity to study the effect of various treatments on fuel 
economy.   

The due east-west straight sections on the Auburn track are precisely 2600 feet 
long, connected with spiral-curve-spiral sections approximately 1900 feet in length.  The 
east curve profile travels down a –0.5 percent grade, while the west curve profile travels 
up a +0.5 percent grade.  The maximum super-elevation of both curves is 15 percent, 
which supports a design speed of approximately 46½ mph.  The profiles of both the north 
and south straight sections are level with 2 percent normal cross-slopes (the typical 
interstate standard).  Consequently, the duty cycle consists of approximately 60 percent 
on level pavement (with 2 percent normal cross-slope), 15 percent up grade and 15 
percent down grade (both with 15 percent super-elevation).  The pavement type changes 
every 200 feet such that the surface of the track represents a microcosm of the national 
interstate highway system, with materials hauled in from all over the country to maximize 
the quality of the simulation. 

Figure 4 – Auburn University Track Used for Type II Test Route 
 

Each Type II test run consisted of at least 28 miles of continuous operation on the 
closed oval in this manner, with vehicles spaced out in order to prevent aerodynamic 
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interaction.  Typical vehicle spacing during testing is shown in Figure 5.  The travel 
speed of the test vehicles was maintained between 45 and 50 mph using cruise control, 
running in 8th gear to produce rpm levels comparable to interstate speeds.  

 

Figure 5 – Proper Spacing During Testing To Avoid Aerodynamic Interaction 
 
RP 1102 Methodology 
 A work plan was developed based upon the TMC/SAE Recommended Practice 
1102 (In-Service Fuel Consumption Test Procedure – Type II).  In this procedure, fuel 
consumption measurements in a test vehicle (T) are compared to measurements from a 
control vehicle (C) before and after treatment.  The difference between the before and 
after T/C ratios are used to calculate a fuel savings percentage presumably resulting from 
the treatment.  For the purpose of this study, a test run was defined as at least 28 miles of 
continuous driving on the Pavement Test Track.  Vehicle operation was synchronized 
using handheld radios to ensure precisely identical duty cycles.  Both trucks were 
outfitted with removable fuel tanks (shown in Figure 6) that were weighed between each 
test run in order to determine the amount of fuel consumed.  The weighing process is 
shown in Figure 7, with fuel temperature documentation shown in Figure 8.  The T/C 
ratios for all test runs were calculated, and the first 3 ratios that fell within TMC’s 
prescribed 2 percent filtering band were used to compute an average value representing 
each segment of testing. 
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 Figure 6 – Removing Portable Tank for Fuel Weight Determination 
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Figure 7 – Weighing Portable Tank to Within a Tenth of a Pound 

Figure 8 – Checking Temperature of Fuel in Portable Tank Between Test Runs 
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Type II Test Data 
All experimental data for the Type II procedure are provided in Table 1.  Baseline 

testing was completed on April 19, 2007, after which time the treatment was applied and 
the process of running conditioning miles was initiated.  Treatment testing was conducted 
after 8,219 miles, 13,351 miles and 20,993 miles had been run in order to assess the ½ oil 
change, 1 oil change and 1½ oil change intervals, respectively (based on the Track’s 
15,000 mile oil change standard practice).  The entire testing program was completed in 
less than 2 months. 

Table 1 – Type II Test Raw Data (T=Treatment Vehicle, C=Control Vehicle) 
 

Type II Calculations 
It is seen in Table 2 that the addition of DSX Extra to engine oil produced an 

apparent short-term improvement of only 0.1 percent approximately half way through the 
first treated oil change interval (at 8,219 miles).  Because the stated accuracy of the Type 
II test procedure is ± 1 percent, this is equivalent to observing no improvement at all.  An 
apparent mid-term improvement of 1.6 percent was observed immediately after the oil 
was changed and DSX Extra was again added to the crankcase (at 13,351 miles).  Finally, 
a long-term improvement of 2.6 percent was observed approximately half way through 
the second oil change interval (at 20,993 miles). 

 

Run Test 30-Mile Mid FuelT FuelT FuelC FuelC
Date Segment Test Runs Time (lbs) (°F) (lbs) (°F)

4/19/2007 Baseline 1 811 49.8 113 52.2 105
(0 miles) 2 904 49.5 136 51.0 138

No Treatment 3 959 49.7 151 51.1 153
4 1054 49.7 159 51.0 163

5/10/2007 1/2 Oil Change 1 815 48.9 126 50.7 120
(8,219 miles) 2 906 48.5 143 49.8 148

3 1001 48.1 152 49.3 157
4 1151 49.4 158 50.9 164
5 1245 49.6 166 50.9 170

5/23/2007 Oil Change 1 840 49.7 109 52.3 122
(13,351 miles) 2 1009 50.0 150 52.1 149

3 1104 48.6 149 50.5 155
4 1203 49.3 154 51.0 167

6/12/2007 Oil Change + 1/2 1 951 48.4 146 51.3 147
(20,993 miles) 2 1042 48.1 165 50.6 154

3 1134 48.1 153 50.7 159
4+ 1308 84.7 145 90.0 153
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 Table 2 – Type II Fuel Economy Test Calculations 
 
Daily Fleet Records 

Each vehicle in the 5-truck fleet is run approximately 680 miles per day in order 
to damage experimental pavements on the Pavement Test Track.  Detailed records of 
fleet operations are maintained to aid in minimizing cost as well as in supporting ongoing 
vehicle research projects.  Single 100-gallon tanks on each truck are topped off using an 
onsite fueling station at the end of each 340-mile AM (5:00 AM until 2:00 PM) and PM 
(2:00 PM until 11:00 PM) shift.  A driver shift change occurs at 2:00 PM; however, 
drivers are assigned to the same vehicle on a daily basis.  A digital pumping system is 
used to dispense the fuel that is calibrated to the nearest one-thousandth of a gallon.  
Idling practices are identical for every truck in the fleet in order to produce duty cycles 
that do not confound test data. 
 
Maintenance Observations 

Drivers did not report any change in performance of the test vehicle during the 
time under treatment.  Oil was changed in the both the control and test vehicles every 
15,000 miles.  The results of sample analyses are pending. 
 
DISCUSSION OF RESULTS 
 The DSX Extra oil additive did not create any discernable maintenance or 
performance problems over the course of the experiment, which ultimately included two 
oil change intervals.  Treatment with the experimental additive was included with both oil 
changes.  All environmental and experimental data for the Type II procedure have been 
provided in Tables 1 and 2.  It was found that the addition of DSX Extra to conventional 
lubricants in all driveline components (engine, transmission and tractor drive axles) 
produced an apparent short-term fuel economy improvement that was not significant (i.e., 
not greater than the ± 1 percent accuracy of the test procedure); however, after 13,351 
miles (and a second treated oil change) an apparent improvement in fuel economy of 1.6 
percent was observed.  Ultimately, a 2.6 percent improvement was observed after 20,993 
miles of operation. 
 The fuel economy performance of both the treatment and control vehicles were 
monitored on a daily basis for approximately 24,000 miles in order to validate these 
findings.  As seen in Figure 9, fleet data collected after the addition of DSX Extra agreed 
well with the long-term Type II data.  Differences between daily fleet records and short- 
and mid-term testing could not be explained. 

Run Test 30-Mile Mid Air Dew Hum Wind Wind Precip FuelT FuelC T/C T/C T/C T/C T/C
Date Segment Test Runs Time (°F) (%) (%) (mph) Dir (in) (lbs) (lbs) (All) (Band) (Filt) (Avg) (% Improved)

4/19/2007 Baseline 1 811 56 45 68 2 101 0.0 49.8 52.2 0.9540
(0 miles) 2 904 62 46 57 3 71 0.0 49.5 51.0 0.9706 99.6% 0.9706

3 959 68 45 48 3 91 0.0 49.7 51.1 0.9726 99.8% 0.9726
4 1054 72 45 39 4 108 0.0 49.7 51.0 0.9745 100.0% 0.9745 0.9726 Baseline

5/10/2007 1/2 Oil Change 1 815 67 57 76 3 80 0.0 48.9 50.7 0.9645 98.9% 0.9645
(8,219 miles) 2 906 71 55 65 4 94 0.0 48.5 49.8 0.9739 99.8% 0.9739

3 1001 75 55 56 3 91 0.0 48.1 49.3 0.9757 100.0% 0.9757
4 1151 81 55 42 3 146 0.0 49.4 50.9 0.9705
5 1245 83 54 39 3 164 0.0 49.6 50.9 0.9745 0.9714 0.1%

5/23/2007 Oil Change 1 840 71 57 73 5 126 0.0 49.7 52.3 0.9503 98.7% 0.9503
(13,351 miles) 2 1009 75 55 58 7 145 0.0 50.0 52.1 0.9597 99.7% 0.9597

3 1104 77 55 52 7 132 0.0 48.6 50.5 0.9624 100.0% 0.9624
4 1203 80 55 45 8 144 0.0 49.3 51.0 0.9667 0.9575 1.6%

6/12/2007 Oil Change + 1/2 1 951 72 70 87 2 79 0.0 48.4 51.3 0.9435 99.3% 0.9435
(20,993 miles) 2 1042 76 70 77 3 107 0.0 48.1 50.6 0.9506 100.0% 0.9506

3 1134 79 72 71 3 96 0.0 48.1 50.7 0.9487 99.8% 0.9487
4+ 1308 81 70 68 3 122 0.0 84.7 90.0 0.9411 0.9476 2.6%
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Based on these findings, fleets choosing to use DSX Extra treatment should 
expect to begin to see positive results after the second oil change.  It will be necessary to 
add DSX Extra treatment to two consecutive oil changes in order to replicate these 
results.  It is not known if additional DSX Extra will be required in future oil changes in 
order to maintain observed improvements. 
 

Figure 9 – Apparent Long-Term Fuel Savings via Daily Fuel Records 
 

Please note that TMC cautions a single test is inconclusive regardless of the 
results; however, these positive findings should be interpreted by fleets as an indicator of 
the potential of the technology to produce real fuel savings in their own daily operations. 
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APPENDIX B – TRACTOR SPECIFICATIONS 
 

 
• Model Year – 2004 
• GVW – 52,000 
• Engine – Minimum 14.0 Liter 435HP @ 2100 RPM 1650 LB/FT Torque 
• Batteries – (3) 12V with 2280 CCA 
• Positive Post for jump starting the truck 
• Compressor – Minimum of 15.9 CFM 
• Clutch – Eaton Fuller 15-1/2” Adjust Free 
• Exhaust – Right hand mounted vertical exhaust with 13’ 06” curved vertical 

chrome tailpipe. 
• Coolant filter – Fleetguard or approved equivalent 
• Radiator – Minimum 1350 SQ-IN 
• Antifreeze – Minimum rating of –34F 
• Transmission – Eaton Fuller RTOC-16909A 
• Transmission – Convert transmission to 13-speed at 500,000 miles (Provide total 

price for parts and labor as a separate line item) 
• Transmission oil cooler – Air to oil 
• Front Axle – Dana Spicer E-1200I 3.5” Drop Front Axle rated at 12,000 LB 
• Front Brakes – Dana Spicer 15 x 4L ES LMS Extended Lube front brakes 
• Front Suspension – 12,000 LB Taper-Leaf 
• Front Slack adjusters – Dana Spicer LMS Extended Lube automatic front slack 

adjusters 
• Front shock absorbers 
• Rear Axle – Dana Spicer DSH40 rated at 40,000 LB 
• Rear Axle Ratio – 3.70 
• Main Driveline – Dana Spicer SPL250HD 
• Interaxle Driveline – Dana Spicer SPL170 XL 
• Interaxle Lockout – To include indicator light 
• Synthetic Oil – 50W Transmission / 75W – 90W all axles 
• Rear Brakes – Dana Spicer 16.5x7L LMS extended lube 
• Rear Slack Adjusters – Dana Spicer LMS extended lube automatic rear slack 

adjusters 
• Rear Suspension – Airliner 40,000 LB extra duty  
• Air Suspension Dump Valve – Manual with indicator light and warning buzzer 
• Rear Shock Absorbers – Both axles 
• Trailer Air Hose – 15’ coiled 
• Trailer Electrical Cable – 15’ Coiled 
• Wheelbase – 187” 
• Frame – 7/16” x 3-11/16” x 11-1/8” steel frame with a ¼” full C-Channel frame 

reinforcement with a minimum RBM rating 3,432,000 lbf-in per rail 
• Frame Overhang – Minimum of 57 inches 
• Front Tow Hooks – Frame mounted 
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• Clear Frame Rails 30” back of cab for cab guard mounting 
• Air Slide 5th Wheel – 24” with a vertical load capacity of 70,000 lbs and a trailing 

load capacity of 200,000 lbs 
• Fuel Tank – 100 - gallon aluminum right hand mounted fuel tank 
• Front Tires – 275/80R 22.5 14 PLY Michelin XZA2 
• Front Wheels – Aluminum 10-Hub Pilot 
• Rear Tires – 275/80R 22.5 14 PLY Michelin XDA H/T 
• Rear Wheels – 10-Hub Pilot 5-hand steel wheels 
• Cab – Minimum of 120” conventional cab 
• Cab Mounts – Air ride 
• Air Horn 
• Utility Light – Flush mounted back of cab 
• Mirrors – Dual West Coast heated mirrors with right hand remote 102” wide 
• Convex Mirrors – 8” convex mirrors mounted under primary mirrors on driver 

and passenger sides 
• Factory tinted windshield and glass 
• Vent Windows 
• Ash Tray and Lighter – Dash mounted 
• Fire Extinguisher – Mounted left hand of drivers seat 
• Heater and Defroster 
• Air Conditioning 
• Driver Seat – High back air ride driver seat with adjustable lumbar support and 

dual armrest 
• Passenger Seat – High back non-suspension 
• Seat Covers – Heavy duty vinyl 
• Gauges – To include all standard gauges plus tachometer, trip meter, hour meter, 

voltmeter, air restriction indicator, low air pressure light and buzzer, primary and 
secondary air pressure gauges, engine coolant temperature, and engine oil 
pressure  

• Radio – AM/FM/WB Cassette 
• Trailer Brake – Hand Controlled 
• Park Brake System – Two valve system with warning indicator 

 
 


