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Significance of Each Test 
 
1. Color (Visual) 
 
Determine the color of lubricant product by assessing the appearance of transmitted light—
appearance and intensity, as compare with a standard. 
 
Color alone is not an indicative of purity or formulation. It may be associated with uniformity in 
lubricant or presence of contaminants. In used oils, it is very useful to develop colorimeters to 
identify oxidative or thermal oil degradation. 
 
2. Density  (ASTM D4052) 
 
Determine the density or relative density of petroleum and its products is necessary for the 
conversion of measured volumes to volumes at the standard temperature of 15°C. 
 
Density does not indicate the quality of lubricating oil but is a measure or indicator for lubricant 
deterioration due to combustion residue and other insolubles in the oil such as oxidized 
insolubles. Presence of water and other types of oil also change the density. Since the type of 
ring dam used in the purifier is determined according to density, it is always necessary to know 
the density of the oil being used. 
 
3.       Kinematic Viscosity (ASTM D445) 
 
Determine whether the viscosity of the oil used is appropriate. Viscosity of system oil used in 
diesel engine increases when oxidized matter or combustion residues mixes into the oil and 
viscosity of system oil will decrease when fuel dilution takes place.  
 
Generally, lubricating oil used in turbine engines show little change in kinematic viscosity during 
usage. And when there is a significant change of kinematic viscosity, it is usually due to entry of 
a different oil type. 
 
4. Viscosity Index (ASTM D974) 
 
The viscosity index is a widely used and accepted measure of the variation in kinematic viscosity 
due to changes in the temperature of a petroleum product between 40 and 100°C. A higher 
viscosity index indicates a smaller decrease in kinematic viscosity with increasing temperature 
of the lubricant. The viscosity index is used in practice as a single number indicating 
temperature dependence of kinematic viscosity. 
 
Viscosity Index is sometimes used to characterize base oils for purposes of establishing engine 
testing requirements for engine oil performance categories. 
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5. Total Base Number  (ASTM D2896) 
 
Determine the alkaline (base) characteristics of a lubricant using Potentiometric Perchloric Acid 
Titration. 
 
The Base Number measures the level of reserve alkaline. For in service lubricant it trends the 
depletion of detergent and anticorrosive additives. 
 
6.       Flash point (ASTM D92) 
 
Determine the temperature at which oil vaporizes sufficiently to sustain momentary ignition 
when exposed to a flame. 
 
Flash Point measure the volatility of the lubricant. It is an important property when selecting 
lubricants for high temperature applications. Decreasing flash point in used oil is mot often 
caused by fuel or chemical dilution. 
 
7.       Pour Point (ASTM D97) 
 
Determine the lowest temperature at which an oil will flow under the influence of gravity. 
 
Pour Point relates to a lubricant ability to flow in cold start-up conditions. 
 
8.       Water Content (ASTM D6304/D95) 
 
Determines the amount of water content which has entered the oil.  
 
Increase in the water content will deteriorate the quality. And, when chlorine or substances 
with strong acid properties are also present, corrosion and rusting of lubricating systems are 
also accelerated and emulsification will take place when using HD type oil. To determine type of 
water, i.e. brine or fresh water, the amount of chlorine must be measured. 
 
9.       Copper Corrosion (ASTM D130) 
 
Evaluate the degree to which a lubricant will corrode copper-containing materials (i.e. Bronze). 
 
This test helps to determine the suitability of a lubricant for use in equipment containing 
copper-based components. It may also be  used with silver bearing metals (found in some 
engine components). Cutting fluids used in the machining of non-ferrous materials should be 
non-corrosive. 
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10.     Rust Preventive (ASTM D665) 
 
Determine the rust preventive properties of turbine oils and other industrial lubricants. 
 
A Pass result in this test, means the lubricant will not typically produce significant rust formation 
in the equipment under moisture conditions.  
 
11.     Foaming Characteristics (ASTM D892) 
 
Determine  a lubricant ability to dissipate foam quickly. 
 
The foam volume at the end of the blowing period is a measure of the foaming tendency of the 
oil, while the foam volume of the end of the settling period (which is usually zero) is a measure 
of the stability of the foam. 
 
12.      Demulsibility Test (ASTM D1401) 
 
Determine the water separation characteristics of the lubricant subject to water contamination 
and turbulence. It is used for specification of new oils and monitoring of in-service oils. 
 
This test method provides a guide for determining the water separation characteristics for oils. 
This test was developed specifically for steam turbine oils having viscosities of 32 cSt to 150 cSt 
at 40°C.  
 
13. Oxidation Stability Test (ASTM D943) 
 
Determine the time required to achieve a specified degree of oxidation under accelerated test 
conditions. 
 
The greater the time in hours reported, the higher the oil resistance to oxidation. Oxidation 
stability is of special importance in turbine oils, gear oils, hydraulic fluids and electric 
transformer oils. There is not good correlation between oxidation test results and filed 
experience. 
 
14. Rotating Pressure Vessel Oxidation Test  RPVOT* (ASTM D2272) 
 
Determine the lubricant resistance to oxidation and sludge formation using accelerated test 
conditions that involve high temperature, high pressure oxygen the presence of water and 
active metal catalysts. 
 
This test is up to 1,000 times faster than D943 method, making it practical for use as a product 
quality measure and to measure the remaining useful life of in-service oils. The higher the 
RPVOT* value, the higher its relative oxidation stability. 
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14. Panel Coker Test 
 
Determine the relative thermal stability of industrial lubricants in contact with hot metal 
surfaces. 
 
Weight gain and the amount of oil consumed during the test are an indication of the lubricant 
performance under the conditions where lubricants contact hot surfaces. Lower weight gain by 
the panel and the cleaner the pane indicates better hot surface thermal stability. 
 
15. Four-Ball EP  Test (ASTM D2596) 
 
Evaluate the performance of a lubricant under high loads. 
 
Load Wear Index (LWI) - Is a measure of the ability to prevent wear at applied loads. For each 
run, the applied weight, multiplied by the lever arm, is divided by the average of 6 scar 
measurements. The resulting quotient is corrected for the elastic deformation of the ball 
surfaces due to static loading. This yields the correct load. 
 
Welding Point (WP) - Is the lowest applied load at which either the rotating ball seizes and the 
welds the three other stationary balls. Or at which extreme scoring of the three stationary balls 
results. 
 
16. Four-Ball Wear Test (ASTM D2266) 
 
Determine a lubricant relative wear-prevention properties under boundary lubricant conditions. 
 
The lower the Scar Diameter, the higher the protection of this lubricant under sliding conditions. 
In comparing the capabilities of various lubricants, the results of both the EP and Wear Test 
should be considered. Lubricants that have good extreme pressure properties, may not be 
equally effective in reducing wear rate at less severe loads and conversely. 
 
17. FZG Test 
 
Understand the performance of a gear lube to resist wear and scuffing with actual gear contact 
and operating conditions. 
 
Evaluates scuffing load capacity of oils used to lubricate spur and helical gear units. The higher 
the lubricants pass stage the more its resistance to scuffing. 
 
18. Timken Extreme Pressure Test (ASTM D2509) 
 
Determine the Extreme Pressure protection characteristics of a lubricant 
 
The higher the Timken OK Load, the higher the protection a lubricant has to protect machinery 
under Extreme Pressure. ASTM D2509 is for Lubricating Greases and ASTM D2782 is for 
Lubricating Fluids. 
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19. Denison High Pressure Pump Wear Test (T6C and P46) 
 
T6C Rotary Vane Pump: A 100-hour hydraulic vane pump wear test run at 2,500 psi and 2,400 
rpm. Cam ring and vane wear is evaluated. 
 
Evaluates ability of a hydraulic fluid to prevent wear in a vane pump. 
 
P46 Axial Piston Pump: A 100-hour hydraulic piston pump wear test run at 5000 psi and 
240rpm. Piston shoes, swash plate and port plate are all visually rated. 
 
Evaluates ability of a hydraulic fluid to prevent wear in a piston pump. 
 
20.     Vickers Test 
 
Measure the oil ability to provide optimum performance in vane pumps operating at maximum 
rated pressure and speed. 
 
The unacceptable weight loss, signifies wear protection. The results may be reported as pass/no
-pass. A pass means the lubricant is performing within the acceptable limits. 
 
21.     Solvent Insolubles 
 
Solvent insolubles generally implies to normal pentane insoluble and toluence insolubles. The 
test results are also a measure of oil contamination and degradation. The difference between 
the two insolubles, known as resin quantity, indicates whether the contamination of oil is due to 
degradation of oil itself or due to entry of foreign matter. Substances other than lubricating oil, 
such as combustion residues, oxidized matters formed by the oil itself, carbon, abrasives and 
solid substances entering the oil are all detected as normal pentane insolubles. Toluence 
insolubles detect inorganic matters like carbon, abrasives and solid substances entering the oil.  
 
The two insolubes obtained implies as follows: 
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