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This standard is issued under the fixed designation D 2625; 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 epsilonef indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope 3. Terminology

1.1 This test methdd covers the determination of the 3.1 Definition:
endurance (wear) life and load-carrying capacity of dry solid 3.1.1 dry solid film lubricants—dry coatings consisting of
film lubricants in sliding steel-on-steel applications. lubricating powders in a solid matrix bonded to one or both
1.2 The values stated in Sl units are to be regarded as ttgurfaces to be lubricated.
standard except where equipment is supplied using inch-pound 3.2 Definitions of Terms Specific to This Standard:
units and would then be regarded as standard. The metric 3.2.1 endurance (wear) life-the length of test time before
equivalents of inch-pound units given in such cases in the bodfailure under a constant loaded condition, in minutes, in which
of the standard may be approximate. the applied test lubricant performs its function.
1.3 This standard does not purport to address all of the 3.2.2load carrying capacity-the highest indicated load
safety concerns, if any, associated with its use. It is thesustained for a minimum of 1 min.
responsibility of the user of this standard to establish appro- 3.2.3 gage load n—the value obtained from the gage while
priate safety and health practices and determine the applicarunning the test after being corrected to the standard curve

bility of regulatory limitations prior to use. using the calibration procedure for the 4500-Ibf (20 000-N)

reference gage.

2. Referenced Documents 3.2.3.1 Discussior—The gage reading is irrespective of the
2.1 ASTM Standards: particular gage used, and corrections are made by comparison
B 16 Specification for Free-Cutting Brass Rod, Bar, andto the Brinell ball impression diameters on a standard reference

Shapes for Use in Screw Machides copper test coupon with a Rockwell hardness range of HB 37
F 22 Test Method for Hydrophobic Surface Films by theto HB 39. An electronic calibration instruménis available
Water-Break Test which can be used in place of the copper coupon.
2.2 U.S. Military Specifications: 3.2.4 direct load n—the load that is applied linearly,
MIL-P-16232F Phosphate Coatings, Heavy, Manganese dsisecting the angle of the vee block corrected to either the
Zinc Base (for Ferrous Metals) 800-Ibf (3550-N) gage reference or the 3000-Ibf (13 300-N)
MIL-L-8937 gage reference.
2.3 Other Standards$: 3.2.4.1 Discussior—This load is equivalent to the true load
42USC7671a Clean Air Act Ammendments of 1990 times the cos 42°.

Federal Test Methods 791a, Methods 3807 and 3812.
4. Summary of Test Method

4.1 The endurance test (Procedure A) consists of running
! This test method is under the jurisdiction of ASTM Committee D-2 on two stationary steel vee block specimens loaded to a predeter-

Petroleum Products and Lubricants and is the direct responsibility of SubcommitteBined value against a rotating steel pin specimen. The endur-
D02.L0.05 on Solid Lubricants. ance (wear) life is determined when the torque increases by 10

Current edition approved July 15, 1994. Published September 1994. Originall)rn_ibf (1_13 N-m).
published as D2625 — 67 T. Last previous edition D2625 — 90. . . .

2 Reference may be made to Coordinating Research Council, Inc. (CRC) Report 4.2 The Ioad-carrylng capacity test (Proced.ure B) COI’)SIS'[S
No. 419, “Development of Research Technique for Measuring Wear Life of Bondeddf running two stationary steel vee block specimens against a
Solid Lubricant Coatings for Airframes, Using the Falex Tester.” Also to Military rotating steel pin’ increasing the load on the pin until a Sharp
Specification MIL-L-8937 (ASG), Jan. 22, 1963, and Methods 3807 and 3812 of
Federal Test Method Standard No. 791a.

3 Annual Book of ASTM Standardgol 02.01. —_—

4 Annual Book of ASTM Standardgol 15.03. ”The Falex Pin and Vee Block Test machine available from Falex Corp., 1020

5 Available from Standardization Documents Order Desk, Bldg. 4 Section D, 700Airpark Dr., Sugar Grove, IL 60554 has been found satisfactory for this purpose. A
Robbins Ave., Philadelphia, PA 19111-5094, Attn: NPODS. new model of this machine has been available since 1983. Certain operating

6 Available from Superintendent of Documents, U.S. Government Printingprocedures are different for this new model. Consult instruction manual of machine
Office, Washington, DC 20402. for this information.
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increase (10 in-Ibf (1.13 N-m)) in steady-state torque or pimately 50 % relative humidity. (Not required if parts can be
breakage is experienced. Prior to both tests, the solid filnstored in a fume-free room at 50 5 % relative humidity.)
lubricant is deposited on the surfaces of the test specimens. 6.3.2 Forced-Circulation Oven capable of maintaining a
o temperature of 14% 5°C (300* 10°F).

5. Significance and Use 6.3.3 Micrometer reading 0 to 25+ 0.0025 mm (0 to 1=

5.1 This test method differentiates between bonded soli®.0001 in.), with a one-ball anvil.
lubricants with respect to their wear life and load-carrying 6.3.4 Vapor Degreasing Bath
capacity. If the test conditions are changed, wear life may,

. . e i Reagents and Materials
change and relative ratings of the bonded solid film lubricants g

may be different. 7.1 Required for Procedures A and B
7.1.1 Eight Standard Vee BlocKs96 + 1° angle, heat
6. Apparatus treated to 1.24< 10°to 1.38x 10” Pa (180 000 to 200 000 psi)
6.1 Falex Pin and Vee Block Test Machiféjustrated in  tensile strength; or standard coined vee blocks:; 98 angle,
Fig. 1 and Fig. 2. of AISI C-1137 steel as an alternative, with a Rockwell

6.1.1 Load Gage® 4500-Ibf (20 000-N) range, or 3000-Ibf hardness of HRC 20 to 24 and surface finish of 4.307" to
(13 300-N) direct-reading gage. An 800-Ibf (3550-N) direct-2-5% 10°" m (5 to 10 pin.), rms. _ _
reading load gage may be used for Procedure A, but does not 7-1.2 Four Standard Test Pin§,6.35-mm ¢a-in.) outside

have a high enough load range for Procedure B. diameter by 31.75 mm ¢k in.) long, heat treated to 1.24 10

_ _ to 1.38x 10° Pa (180 000 to 200 000 psi) ultimate hardness; or
N)NZ;EQ ;_Ec;'lz?v"g?ég?“rfj dfi(r’];'sagrsl aéi‘i‘hsehro‘g’ggogrh%gggﬂgff (ggS%O%rStandard No. 8 Pins of AISI 3135 steel as an alternative, with
13 300-N) direct-reading gages are shown in parentheses and can hardness of HRB 87 to 91, on a ground, flat surfacg _(or
obtained from the curve in Fig. 3. approximately HRB 80 to 83 on the round), and a surface finish

. . f1.3X 10 to 2.5x 1077 to 10 pin. .
6.1.2 Optional—An automatic cutoff, torque recorder, and © 7 133 Loockin(; (ghea(r)) I;?ﬁ(syonoBﬁi'?s)s m(l?)nforming to
timer may be used in place of the standard indicating torquespe.ci.fication B 16 ’ ’

gage. : o N . )
6.2 Required for Calibration of Load Gage (s?e'i iﬁggl{?ﬁl;?r Application of Dry Solid Film Lubricant

6.2.1 Standardized Test Coupdrsoft, annealed copper HB 7.2.1 Phosphate Coatingnanganese, conforming to Mili-

37/39. S
. \ tary Specification MIL-P-16232F, Type M, Class 3 controlled
6.2.2 Allen Screw, with attached 10-mm Brinell ball. to a coating weight of 16 to 22 gfm

6.2.3 Back-up Plud.

6.2.4 Brinell Microscope or equivalent. Note 2—Lack of rigid control of the phosphate coating weight can
6.2.5 Rule steel, 150 mm (6 in.) long. significantly impact the data scatter. A film controlled to the minimum

6.2.6 Timer, graduated in minutes and seconds range is preferred over the uncontrolled standard heavy phosphate

. S Ty ] originally called out.
6.3 Required for Application of Dry Solid Film Lubricants- . . .
(see Angex AL): PP y 7.2.2 Cleaners—Select a cleaning media and method which

6.3.1 Desiccator for storing test parts. The bottom of the IS Saf€, non-film forming and which does not in any way attack

desiccator shall be filled with desiccant to maintain approxi-C’ etch the surface chemically. In addition, no Class 1 ozone
depleting substances conforming to Section 602(a) of the Clean

_— Air Act Amendments of 1990 (42USC7671a) as identified in
8 Available from Falex Corp., 1020 Airpark Dr., Sugar Grove, IL 60554. Section 326 of PL 102-484hould be used. Use a procedure as
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FIG. 1 Schematic Diagram of Falex Pin and Vee Block Test Machine
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FIG. 1 Digital Pin and Vee Block Test Machine (continued)
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outlined in Test Method F 22 to judge the merit of the selected g 199 ‘ |
cleaning technique.

Note 3—A typical solvent found acceptable for this purpose is Stod-
dard solvent. 200
7.2.2.1 No method of cleaning can be judged as acceptable
unless there is a valid method of judging the success or failure
of the cleaning method. Test Method F 22 is a simple proce-
dure that can be used on the actual test apparatus or on test 100 L ! |
coupons to judge each cleaning method’s viability. 1 15 2 3 4 5 8 8 10
7.2.3 Aluminum OXIdEWhlte angular abraSive, 180 g”t to IMPRESSION DIAMETER., mm
220 grit. FIG. 3 Standard Curves for Load Gage Calibration or Conversion,

Brinell Impression Diameter versus Gage Load Reading, Using

8. Preparation of Apparatus Standard Copper Test Coupon of HB 37/39.

8.1 Thoroughly clean the jaw supports for the vee blocks . ]
and test journals, by washing with the solvent selected from 9-1.2 Insertthe special Allen screw with the attached 10-mm
7.2.2, of all debris or oil from previous test runs. See Note 3Brinell ball into the working face of the left jaw. Adjust so that
8.2 Avoid contact with the fingers of the mating surfaces ofthe ball projects about 4 mn¥in.) from face of the jaw.

the vee blocks and test pins. 9.1.3 Insert the back-up plug in the counterbore of the

8.3 Avoid atmospheric contamination such as cigarettdight-hand jaw. Adjust so that the plug projects about 0.8 mm
smoke, as this can adversely affect the test results. (Y32 in.) from the face.

o 9.1.4 Support the standard test coupon so that the upper

9. Calibration of Load Gage edge of the coupon is about 2.5 mis4n.) below the upper

9.1 Calibration Procedure with 4500-Ibf (20 000-N) Load surface of the jaws. Place a steel rule across the face of the
Gage jaws. Adjust the Allen screw with the attached 10-mm ball until

9.1.1 Remove the Allen set screw and 12.70-n¥®if.)  the face of the jaws are parallel to the steel rule with the test
ball from the left jaw socket (Fig. 4). coupon in position for indentation.
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