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QH“y) Designation: G 105 — 89 (Reapproved 1997) <!

Standard Test Method for
Conducting Wet Sand/Rubber Wheel Abrasion Tests !

This standard is issued under the fixed designation G 105; 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 epsilone} indicates an editorial change since the last revision or reapproval.

€' Note—Section 12 was added editorially in November 1997.

1. Scope protuberances forced against and moving along a solid surface

1.1 This test method covers laboratory procedures for delTerminology G 40). e _
termining the resistance of metallic materials to scratching 3-1.1 Discussior-This definition covers several different
abrasion by means of the wet sand/rubber wheel test. It is th¢ear modes or mechanisms that fall under the abrasive wear
intent of this procedure to provide data that will reproducibly cateégory. These modes may degrade a surface by scratching,
rank materials in their resistance to scratching abrasion undémtting, deformation, or gougingl and 2)°7

a specified set of conditions.
1.2 Abrasion test results are reported as volume loss iﬁl' Summary of Test Method . ) )
4.1 The wet sand/rubber wheel abrasion test (Fig. 1) in-

cubic millimeters. Materials of higher abrasion resistance will _ ! "
have a lower volume loss volves the abrading of a standard test specimen with a slurry

1.3 Values stated in S| units are to be regarded as theontaining grit of controlled size and composition. The abra-
standard. Inch-pound units are provided for information only.SiV€ iS introduced between the test specimen and a rotating
1.4 This standard does not purport to address all of theWheel with a neoprene rubber tire or rim of a specified
safety concerns, if any, associated with its use. It is thd!ardness. The test specimen is pressed against the rotating
responsibility of the user of this standard to establish appro-Wheel at a specified force by means of a lever arm while the

priate safety and health practices and determine the applicagm abrades the test surface. The rotation of the wheel is such
bility of regulatory limitations prior to use. that stirring paddles on both sides agitate the abrasive slurry

through which it passes to provide grit particles to be carried

2. Referenced Documents across the contact face in the direction of wheel rotation.
2.1 ASTM Standards:
D 2000 Classification System for Rubber Products in Auto- e 5]

motive Application$
D 2240 Test Method for Rubber Property—Durometer

HardneS%_ o ) . . STIRRING PADDLES
E 11 Specification for Wire-Cloth Sieves for Testing Pur- (—
poseé

E 122 Practice for Choice of Sample Size to Estimate a "VBBER

Measure of Quality for a Lot or Procé'ss Rmf&
E 177 Practice for Use of the Terms Precision and Bias in

ASTM Test Method$
G 40 Terminology Relating to Wear and Erosion STEEL WHEEL
2.2 Other Standard:
SAE J200 SILICA SAND SLURRY SLURRY CHAMBER

FIG. 1 Schematic Diagram of the Wear Test Apparatus

WEIGHTS

SPECIMEN

3. Terminology

.1 abrasive w wear har rticl r har . . .
3.1 abrasive weae-wear due to hard particles or hard 4.2 Three wheels are required with nominal Shore A

Durometer hardnesses of 50, 60, and 70, with a hardness

1 This test method is under the jurisdiction of ASTM Committee G-2 on Wear tolerance of=2.0. A run-in is conducted with the 50 Durometer
and Erosion and is the direct responsibility of Subcommittee G02.30 on Abrasive

Wear.
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FIG. 2 Wet Sand/Rubber Wheel Abrasion Test Apparatus

wheel, followed by the test with 50, 60, and 70 Durometerspecific abrasive environment may, however, be compared
wheels in order of increasing hardness. Specimens are weighadth test data obtained from a material whose life is known in
before and after each run and the loss in mass recorded. Thige same environment. The comparison will provide a general
logarithms of mass loss are plotted as a function of measurdddication of the worth of the unknown materials if abrasion is
rubber wheel hardness and a test value is determined fromthe predominant factor causing deterioration of the materials.
least square line as the mass loss at 60.0 Durometer. It is s
necessary to convert the mass loss to volume loss, due to wide APparatus
differences in density of materials, in order to obtain a ranking 6.1 Fig. 2 shows a typical design and Figs. 3 and 4 are
of materials. Abrasion is then reported as volume loss in cubiphotographs of a test apparatus. (See(Ref Several elements
millimetres. are of critical importance to ensure uniformity in test results
o among laboratories. These are the type of rubber used on the
5. Significance and Use (1-7) wheel, the type of abrasive and its shape, uniformity of the test
5.1 The severity of abrasive wear in any system will dependapparatus, a suitable lever arm system to apply the required
upon the abrasive particle size, shape and hardness, tferce? and test material uniformity.
magnitude of the stress imposed by the particle, and the
frequency of contact of the abrasive particle. In this test— — _ , . _
method these conditions are standardized to develop a uniforgy Present users of this practice may have constructed ther own eduipment
.. . . Rubber wheel abrasion testing equipment is commercially available. Rubber wheels
Cond|t_|0n of wear V\{hICh has been referred to as scratchmg, remolded rims on wheel hubs can be obtained through the manufacturer(s).
abrasion(1 and 2). Since the test method does not attempt to  ° An apparatus design that is commercially available is depicted both schemat-
dupllcate a” of the process Condltlons (abras|ve Slze7 Shapéa”y and in phOtOgraphS in FIgS 1-4. A|thOUgh it has been used by several
. . . oratories (including those running interlaboratory tests) to obtain wear data, it
pressur_e, Impact or cor_roswe elemer_wts), it ShOl_Jld _nOt be us%ﬁ&orporates what may be considered a design flaw. The location of the pivot point
to predict the exact resistance of a given material in a specifigetween the lever arm and the specimen holder is not directly in line with the test
environment. The value of the test method lies in predicting thepecimen surface. Unless the tangent to the wheel at the center point of the area or
ranking of materials in a similar relative order of merit as line of contact between the wheel and specimen also passes through the pivot axis
| . . . | | of the loading arm, a variable, undefined, and uncompensated torque about the pivot
wou _d occur In-an abras!ve en\”ronmem- Volume loss dat%/ill be caused by the frictional drag of the wheel aggigst tr&specimen.Thirefore,
obtained from test materials whose lives are unknown in ane true loading of specimen against the-wheel canbat @GN EN
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FIG. 5 Rubber Wheel

6.2.3 The 70 Durometer wheel will be in accordance with
'BC715K1171727374

where:
‘1, Z3, and Z4 are the same as for 6.2.1, and
'2—Type A Durometer hardness 70 2.

6.2.4 The compounds suggested for the 50, 60, and 70

Durometer rubber wheels are as follows:

Content (pph)

Ingredient 50 60 70
Neoprene GW 100 100 100
Magnesia® 2 2 2
Zinc Oxide®? 10 10 10
Octamine 2 2 2
Stearic Acid 0.5 0.5 0.5
SRF Carbon Black® 20 37 63
ASTM #3 Oil 14 10 10

A Maglite D (Merck)
B Kadox 15 (New Jersey Zinc)
€ ASTM Grade N762

FIG. 4 Test Apparatus in Operation 6.2.5 Wheels are molded under pressure. Cure times of 40
to 60 min at 153°C (307°F) are used to minimize “heat-to-
6.2 Rubber Wheel-Each wheel shall consist of a steel disk heat” variations.
with an outer layer of neoprene rubber molded to its periphery. 6.3 Motor Drive—The wheel is driven by a 0.75-kw (1-hp)
The rubber is bonded to the rim and cured in a suitable steedlectric motor and suitable gear box to ensure that full torque
mold. Wheels are nominally 178 mm (7 in.) diameter by 13is delivered during the test. The rate of revolution (24%
mm (¥2 in.) wide (see Fig. 2 and Fig. 5). The rubber will rpm) must remain constant under load. Other drives producing

conform to Classification D 2000 (SAE J200). 245 rpm under load are suitable.
6.2.1 The 50 Durometer wheel will be in accordance with 6.4 Wheel Revolution CounterThe machine shall be
2BC515K1171727374 equipped with a revolution counter that will monitor the
where: number of wheel revolutions as specified in the procedure. Itis
Z1—Elastomer—Neoprene GW, recommended that the incremental counter have the ability to
Z2—Type A Durometer hardness 59 2, shut off the machine after a preselected number of wheel
Z3—Not less than 50 % rubber hydrocarbon content, and revolutions or increments up to 5000 revolutions is attained.
Z4—Medium thermal black reinforcement. 6.5 Specimen Holder and Lever AswiThe specimen holder
6.2.2 The 60 Durometer wheel will be in accordance withis attached to the lever arm to which weights are added so that
2BC615K11217272374 a force is applied along the horizontal diametral line of the
where: wheel. An appropriate weight must be used to apply a force of
Z1, Z3, and Z4 are the same as for 6.2.1, and 222 N (50 Ibf) between the test specjmen positioned in the
Z2—Type A Durometer hardness 60 2. specimen holder and the wheel. The M@BLHEACNES of
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