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Today's Topics:         

Understanding the SRV Instrument and Its Standardized Methods for Lubricant Testing
How CEC L-105/L-109 Tests Address Biodiesel's Impact on Engine Oils
Savant Labs Unveils Updated Website for Enhanced User Experience

The SRV Instrument and Its Standardized Methods
Lubrication industry veterans know the SRV instrument for its versatility and its German name: “Schwingung Reibung
Verschleiß,” which translates to “oscillation, friction, wear.” This instrument produces a linear sliding motion of a ball
on a disk with a given frequency, stroke length, load, and temperature while measuring the coefficient of friction
(COF) between the surfaces in real-time.

Tribologists and test labs, like Savant, use several ASTM methods, shown in Table 1, to characterize the tribological
properties of lubricants to measure the extreme pressure, wear, and friction properties of lubricating oils and greases.
These methods all required a highly specified steel ball and disk. The main difference between the tests for extreme
pressure properties and friction and wear properties is in the load application. The instrument increases the load
incrementally until a seizure event to determine the maximum passing load, which is the extreme pressure property
of interest.

Table 1. Frequently Requested SRV Methods

The green line in Figure 1 below shows the load during the test. When the load reaches 1100 N, the COF rises dramatically and does not return to its baseline
level, indicating that 1000 N was the highest passing load. At the same time, the stroke decreases dramatically, indicating that the ball is sticking to the plate. In
contrast, the load remains constant within the functional range of the lubricant when determining friction and wear properties, as shown in Figure 2. The
instrument produces a minimum COF, which the user can also read as the low point in the red line, in this case, 0.106, and the user measures the size of the
wear scar via a microscope at 4.0X magnification level connected to computer measurement software.

Figure 1. Measurement of maximum passing load
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Figure 2. Measurement of COF at constant load

Each SRV method uses particular test parameters to achieve the best means of testing the desired properties, as shown in Table 2. However, the standards allow
adjustment of test parameters to allow users to tailor the test by application. Laboratories can even tweak parameters beyond the test method specifications to
measure interesting properties, such as wear protection for PEEK or the frictional properties of ultrasound gel.

Table 2. Standard Test Parameters for SRV Methods

SRV Utility and Applications
The time and effort the industry has devoted to refining SRV methods over the past 20 years indicates the instrument’s utility. Since the beginning of 2004, there
have been seven separate ASTM research reports published, some representing multiple interlaboratory studies. The ASTM D02 committee has incorporated
findings from these reports into significant technical revisions of the various methods. The latest revisions were in 2023, with clarifications on interpreting failure
conditions for D5706 and cleaning solvent requirements for D5707, and yet more updates related to research report findings in D6425. Busy industry
professionals only expend their significant time and effort to run round robins and champion revisions to methods when the methods are consequential and the
changes enhance their use.

Certainly, the instrument’s wide range of applications explains its popularity. The SRV is a basic tribological instrument, which means it can produce data about
friction between surfaces under many conditions. By changing the material for the disk, the ball, or both, the user can investigate material compatibility. As
reflected in the standard methods, the user can measure COF at any load, wear scar, and seizure. With this information, the user can compute a lubricant’s load-
carrying capacity as the geometric pressure at the maximum passing load, as in ASTM D6425. A skilled technician can even generate a full Stribeck curve by
adjusting the load when using a particular lubricant and surface to move from a full-film lubrication regime through a mixed lubrication regime and to a boundary
lubrication regime.

When considering applications, a brief review of recent literature suggests the user’s creativity is the primary limit. One tribologist used the standard methods to
compare the effectiveness against fretting wear of different additive packages across several greases [1]. Another group of researchers compared the properties
of dry surfaces, coatings, and solid lubricants. They applied this technique at elevated temperatures to simulate braking, examined materials used for drill bits and
established correlations to actual drilling applications, related SRV measurements to the frictional wear of piston rings and cylinders, and studied the delamination
of coatings and accumulation of wear materials using SRV [2]. Researchers from Indian Oil used SRV testing to prescreen for the lubricant fuel economy engine
test by looking at properties of contact geometries, evaluating the lubricant film thickness, and showing that the SRV COF and wear can predict cam lobe wear
for engine oils [3]. Burkhart and his colleagues compared the COF for new gear oils in wind turbines to used oils and saw a difference. Though this difference
could not effectively predict gearbox oil change intervals, they believed changes corresponded to the depletion of anti-wear and extreme pressure additives [4].
Finally, Savant Labs SRV expert, Jeremy Coleman, modified standard tests for use with ultrasound and biomedical lubricants by adjusting the tests to milder
loads better associated with these applications.

Interpretation of SRV Results
While SRV tests can be relevant to diverse applications, users must take caution when interpreting the results. Industry grease experts Gareth Fish and Joe
Kaperick instruct that to make accurate inferences about the suitability of a lubricant in an application, test conditions must reflect the application accurately. For
instance, the type of contact, load, contact stresses, temperatures, material, and lubrication regime should match [5]. Kaperick pointed out that high loads more
severe than real-life applications may mask additive benefits when comparing packages [1]. Fish emphasized that any industrial gear oil results obtained after the
first seizure event are meaningless because, after this point, the lubricant can no longer protect surfaces [5]. This phenomenon explains the research report
finding that after determining the passing maximum load, the user must re-run a test at that load to measure the Hertzian pressure at failure [6]. Interlaboratory



studies have also revealed that the definition of seizure makes a big difference in the repeatability and reproducibility of the maximum passing load [7, 8].
Furthermore, researchers have found that differences in stroke [8] and ramp time [9] in tribological tests impact the precision and severity of the test.

Naturally, the interpreter of SRV test results will derive the most knowledge and benefit from the tests by retaining information for all the test parameters, even
those not specified in the method report, such as ramp time, and by viewing SRV test curves when interpreting results. Working with a test lab to fully understand
the test conditions and results will lead to meaningful comparisons and conclusions.

Savant Labs Expert Capabilities in Standardized and Custom SRV Testing
Savant Labs is ready to supply SRV testing to ASTM standard methods, such as D5706, D5707, D6425, D7421, and D7594, or to customize SRV measurements
to any particular conditions a client might need. Savant’s experts routinely work with customers to adapt the test to their applications while clearly communicating
the adaptations and results. The technician records all test conditions and provides an interpretation of test curves. Lab personnel routinely provide test curves
and conditions as a part of their standard reports and retain test information for quality assurance. Call Savant Labs today to find out how they can assist with
your SRV testing needs or to request a quote.
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CEC L-105/L-109 Tests Tackle Biodiesel's Impact on Engine Oils
Savant Labs introduced two new tests, the CEC L-105 Low-Temperature Pumpability Test and the CEC L-109
Oxidation Test, to address the challenges of biodiesel-induced engine oil degradation. With the rising use of biodiesel
in diesel fuel blends, there's a heightened risk of engine oil degradation due to oxidation, which can lead to increased
viscosity, acid number, and sludge formation.
 
CEC L-105 Low-Temperature Pumpability Test

Purpose: Evaluates if engine oil maintains pumpability when diluted with biodiesel and subjected to oxidation.
Process: Oil is heated at 150°C, aerated for three days, and evaluated for viscosity increase and yield stress.
Benefits: Ensures excellent oil pumpability at low temperatures, diversifies running temperature ranges, and improves engine protection.

 CEC L-109 Oxidation Test

Purpose: Assesses the resistance of oil formulations against oxidation when mixed with biodiesel.
Process: Oil mixed with biodiesel is heated to 150°C and aerated for 216 hours, with sample aliquots taken at specific intervals to measure viscosity and
oxidation.
Benefits: Provides detailed insights into oil degradation, helping in the formulation of oils that resist oxidation and extend oil life.

Additionally, Savant Labs is preparing for future needs with the introduction of the CEC L-48 Oxidation Stability Test for lubricating oils used in automotive
transmissions, focusing on electric driveline fluids. This test evaluates the oil's resistance to high-temperature oxidation and degradation, ensuring better
protection and longer service life.
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Savant Labs Launches Updated Website 
Savant Labs is pleased to announce the launch of our newly redesigned website, SavantLab.com. This user-friendly platform has been crafted to offer an
exceptional browsing experience. With its intuitive navigation and easily accessible information, lubricant manufacturers, researchers, and quality control
managers can now effortlessly find and request the test methods they need, categorized by application and industry specifications. Our new site also includes
testing highlights, our library of On the Horizon newsletters, and short summaries of ASTM methods, making it a quick and easy valuable resource for
professionals in the field.  Our Savant Labs Test List has been updated and is now viewable before downloading. 

 

Whether you are conducting critical research or ensuring the highest quality standards, SavantLab.com provides the tools and information you need to support
your testing services. We invite you to explore the site and our test list and discover how our lubricant testing services can support your next project. 
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