
Designation: E3145 − 19 (Reapproved 2024)

Standard Test Method for

User-Level Calibration of Dynamic Friction Tester (DF
Tester)1

This standard is issued under the fixed designation E3145; the number immediately following the designation indicates the year of

original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A

superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method describes the equipment and procedure

to ensure that the calibration performed by various dynamic

friction tester (DF tester) users is uniform and in accordance

with manufacturer specifications. There are three models of the

DF tester in use: (1) USB/personal computer, (2) controller,

and (3) X-Y plotter. Procedures specific to the different models

are noted. User-level calibration software is separate from the

operation software and must be obtained from the manufac-

turer for the USB/personal computer model.

1.2 This test method is a static calibration of the vertical

load, friction (µ) force, and speed of the DF tester. Compliance

to this user-level calibration procedure ensures a higher level of

repeatable and reproducible performance of the DF tester when

used in accordance with Test Method E1911.

1.3 The user-level calibration doesn’t include the replace-

ment of the mu spring or the adjustment of linearity of the DF

tester. It is recommended that DF testers be inspected by a

manufacturer-approved laboratory on an annual basis to re-

place the mu spring, ensure linearity, and to identify other non

user-serviceable wear.

1.4 The values stated in SI (metric) units are to be regarded

as standard. The inch-pound equivalents are rationalized, rather

than exact mathematical conversions.

1.5 This standard does not purport to address all of the

safety concerns, if any, associated with its use. It is the

responsibility of the user of this standard to establish appro-

priate safety, health, and environmental practices and deter-

mine the applicability of regulatory limitations prior to use.

1.6 This international standard was developed in accor-

dance with internationally recognized principles on standard-

ization established in the Decision on Principles for the

Development of International Standards, Guides and Recom-

mendations issued by the World Trade Organization Technical

Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

E867 Terminology Relating to Vehicle-Pavement Systems

E1911 Test Method for Measuring Surface Frictional Prop-

erties Using the Dynamic Friction Tester

3. Terminology

3.1 Definitions:

3.1.1 calibration platform—a platform with weighing capa-

bility built specifically to calibrate the DF tester. The design

and requirements for the calibration platform are described

herein.

3.1.2 calibration weights—weights of known and stable

value used to apply a load to the flywheel and disk during the

calibration of the friction (µ) force. These weights should be

sized to apply an initial load of 1.80 kg (60.01 kg) and a total

of 3.60 kg (60.01 kg). The weights must be verified annually

using an accredited, calibrated scale or calibrated by an

accredited facility to ensure accuracy.

3.1.3 friction (µ) force—the force measured by the potenti-

ometer and spring between the flywheel and the disk of the DF

tester.

3.1.4 standard surface—a paved surface with a consistent

and resilient surface friction that is used to verify the output of

the DF tester before use in lieu of using a verification plate.

3.1.5 verification plate—a plate with a consistent and resil-

ient surface friction that is used to verify the output of the DF

tester before use, including before and after a calibration

procedure is performed.

3.1.6 verification weights—weights of known and stable

value used to verify the correct operation of the calibration

platform. These weights should be sized to apply incremental

loading up to a total of 4.00 kg (60.01 kg). The weights must

be verified annually using an accredited, calibrated scale or

calibrated by an accredited facility to ensure accuracy.
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3.1.7 vertical load—the vertical load applied to the rubber

pads that are in contact with the surface of the pavement when

the DF tester feet are in the same plane as the test surface.

3.2 For definitions of additional terms used in this standard,

refer to Terminology E867.

4. Summary of Test Method

4.1 Verification of the functionality and output of the DF

tester is performed on a verification plate (or standard surface)

prior to starting the user-level calibration procedure.

4.2 The static vertical load on the rubber sliders is measured

by the integrated scale in the calibration platform.

4.3 The friction (µ) force output is adjusted, either electroni-

cally or manually depending on the DF tester model, to the

value of a known weight that is applied to the flywheel/disk.

4.4 The rotational speed of the flywheel/disk is checked and

adjusted as necessary to meet manufacturer’s specifications.

4.5 Verification of the functionality and output of the DF

tester is performed on a verification plate (or standard surface)

after the user-level calibration procedure is completed. Signifi-

cant differences between pre- and post-calibration data from

the verification plate should be noted. Any significant differ-

ences should be investigated to determine the potential effect

on previously acquired data.

5. Significance and Use

5.1 The user-level calibration process may be used to verify

that the DF tester is functioning properly, that it is within

manufacturer specifications, and to perform minor adjustments

to bring the unit back into conformance with manufacturer

specifications.

5.2 The DF tester user-level calibration described herein

does not eliminate all error sources, nor does it guarantee the

proper operation of the device. Several adjustments and repairs

are beyond the scope of this standard, and manufacturer-

approved calibrations are still recommended on an annual

basis.

6. Apparatus

6.1 A vertical load weighing calibration platform consisting

of a flat base plate with a minimum side length of 457 mm

(18 in.); a flat, top platform that can accommodate a circular

area with a minimum diameter of 310 mm; a digital display;

and four pedestals with 40-mm diameter to support the DF

tester. See Fig. 1. The top platform must have an integrated

scale that measures the vertical load exerted by the slider pads

when the disk is lowered to the level of a plane defined by the

bottom of the device’s feet. The scale must be insensitive to

off-center loading and capable of measuring and displaying

weights of 0.00 to 5.00 kg (60.001 kg). The four pedestals are

FIG. 1 Calibration Platform with Load Scale and Digital Meter
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mounted to the base plate so that the feet of the DF tester rest

on the pedestals without contacting the top platform and the

rotating disk of the DF tester is centered over the top platform.

It is imperative that the height of the pedestals exactly match

the height of the top platform’s surface. The digital display may

be mounted to the base plate provided it doesn’t interfere with

the pedestals or top platform. Calibrated weights totaling

4.00 kg applied in 1.00 kg increments are suggested to verify

the correct performance of the vertical load calibration plat-

form prior to its use in the calibration process described herein.

6.2 Calibrated weight totaling 3.60 kg is required for the

friction (µ) force calibration. The USB-PC model DF tester

offers the option of using two 1.80 kg calibrated weights. If this

option is selected, weights must have a means by which they

connect to one another as seen in Fig. 2.

6.3 A wire assembly and thumb screw are used in the

friction (µ) force calibration (Fig. 3). The wire is 300 mm in

length by 0.7 mm in diameter and has loops on either end to

which a spring and the calibration weights are affixed during

the user-level calibration process. The thumb screw is M4 by

15 mm and is used to fasten the flywheel plate to the bracket

on the bottom of the DF tester to lock the disk and prevent

rotation during calibration.

6.4 A variable DC power supply is required to power the DF

tester during the user-level calibration. The minimum specifi-

cations for the power supply should be 0 to 15 V DC and

minimum current output of 45 amps. An example of the power

supply is shown in Fig. 4 with the power cable for the DF

tester.

6.5 The DF tester to be calibrated, including the controller

(where applicable) and associated cables, is required for this

test method. The cables are shown in Fig. 5 for the different

models of DF testers.

7. Hazards

7.1 To avoid the potential for personal injury, please adhere

to the following precautions.

7.1.1 The calibration surface must be free of obstructions.

7.1.2 Never insert fingers or other objects under DF tester

while operating.

7.1.3 The DF tester should not be moved, tilted, or lifted

while operating.

7.1.4 Each of the four feet must be in solid contact with the

surface while operating.

8. Preparation of Apparatus

8.1 Allow the calibration platform digital indicator suffi-

cient time to warm up and stabilize before using. Ensure that

calibration platform is level and placed on a stable surface.

9. Environmental Conditions

9.1 It is recommended that the user-level calibration be

performed indoors in an area free from drafts or vibrations. The

ambient room temperature where the calibration is performed

should be between 5 and 38 °C (40 and 100 °F).

10. Procedure

10.1 Verification—Place the DF tester on a verification plate

(or standard surface) and perform at least three measurements

in accordance with Test Method E1911. Record this data.

10.2 Vertical Load Calibration—The vertical load calibra-

tion is the same for all three models of the DF tester. The

exception is that the center cover over the drive motor must be

removed from the device of the USB-PC model DF tester to

expose the suspensions springs for adjusting vertical load. The

procedure is provided in 10.2.1 – 10.2.7.

10.2.1 Install new rubber sliders on the fiberglass disk.

10.2.2 Level the calibration platform in all directions.

10.2.3 Using calibrated weights, confirm the proper opera-

tion of the calibration platform scale.

10.2.4 Place the DF tester on the calibration platform as

shown in Fig. A1.1.

10.2.5 Manually press down on the damper to lift the disk

off the circular table of the calibration platform. While holding

the disk off the platform, confirm that the digital indicator reads

0.00 kg. Quickly release the damper to allow the disk to drop

back down onto the circular table on the calibration platform.

Verify that the disk moves up and down in the horizontal plane

FIG. 2 Example of Calibration Weights (Total of 3.6 kg)

FIG. 3 Calibration Wire Assembly and Screw
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and the three rubber pads contact the disk of the calibration plate at the same time. The lift/lower mechanism and damper

FIG. 4 DC Power Supply and DF Tester Power Cable

FIG. 5 Cables Associated with the Various DF Tester Models
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