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QHny) Designation: D 1054 — 91 (Reapproved 2000)

Standard Test Method for

Rubber Property—Resilience Using a Rebound Pendulum  *

This standard is issued under the fixed designation D 1054; 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 epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope 1 — cos(angle of rebound

RB = —T—cos(originarangie < 100

1.1 These test methods cover the determination of impact 1)
resilience and penetration of rubber by means of a rebound .
pendulum. 3.3.1 The valu®kBis commonly called percentage rebound.
1.2 The values stated in SI units are to be regarded as the 3-4 Penetratior— Dynamic stiffness is a factor that influ-
standard. The values given in parentheses are for informatig®nces impact resilience. A convenient index of stiffiness is the
only. depth to which the pendulum striker penetrates the test
1.3 This standard does not purport to address all of theSPECImen upon impact. S
safety problems, if any, associated with its use. It is the 3.5 Rebound ResilieneeThe apparatus for indicating the
responsibility of the user of this standard to establish appro-ebound resiliance should permit the most friction-free possible
priate safety and health practices and determine the applicameasurement of the angle of rebouad From the rebound

bility of regulatory limitations prior to use. anglea, the rebound resilience in percent is obtained according
to the following formula:
2. Referenced Documents R = (1— cosa)ICU @

2.1 ASTM Standards: o
D 3182 Practice for Rubber—Materials, Equipment, and?- Significance and Use
Procedures for Mixing Standard Compounds and Prepar- 4.1 The rebound pendulum is designed to measure percent

ing Standard Vulcanized Sheéts resilience of a rubber compound as an indication of hysteretic
D 3183 Practice for Rubber—Preparation of Pieces for Teseénergy loss that can also be defined by the relationship between
Purposes from Produéts storage modulus and loss modulus. The percent rebound

D 4483 Practice for Determining Precision for Test Methodmeasured is inversely proportional to the hysteretic loss.
Standards in the Rubber and Carbon Black Industries 4.2 Deflection is determined by measuring the depth of
penetration of the rebound ball into the rubber block under test.
3. Summary of Test Method 4.3 Percent resilience and deflection are commonly used in
3.1 Test Method A covers the use of the Goodyear Healeyuality control testing of polymers and compounding chemi-
rebound pendulum. See Fig. 1. cals, especially reinforcing material.
3.2 Test Method B covers the use of the SCHOB rebound
pendulum. 5. Apparatus
3.3 Impact Resilience-A freely falling pendulum hammer 5.1 General—The rebound resilience is measured with a
that is dropped from a given height impacts a test specimen andechanical vibration device with one degree of freedom.
imparts to it a certain amount of energy; a portion of thatVarious practical designs of these devices are on the market.
energy is returned by the specimen to the pendulum and magegardless of the form, these devices essentially provide the
be measured by the extent to which the pendulum reboundsame values of the rebound resilience if the parameters of the
Since the energy of the pendulum is proportional to the verticainstruments lie within the limits reported in 5.2.5 (Test Method
component of the displacement of the pendulum, it may bé).
expressed as 1 - cos (of the angle of displacement) and impact5.2 Description of Apparatus
resilience RB, is readily determined from the equation. 5.2.1 The apparatdigonsists of a frame with an anvil, a
holder for the specimen, a pendulum with a hammer peen, and
a device for indicating the rebound resilience, see Fig. 2.
5.2.1.1 The frame with anvil together must have a mass that

1 This test method is under the jurisdiction of ASTM Committee D11 on Rubberijs at |east 100 times greater than the striking mass of the
and is the direct responsibility of Subcommittee D11.14 on Time and Temperature-
Dependent Physical Properties. pendU|um'

Current edition approved March 15, 1991. Published May 1991. Originally
published as D 1054 — 49T. Last previous edition D 1054 — 87.

2
Annual Book of ASTM Standatdéol 09.01. 3 Typical apparatus can be obtained from Zwick of America, L. A. Anderson Co.,
PO Box 5400, Akron, OH. Request Model 5109.01.
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b D 1054

Note 1—Except where rough finish is indicated, all surfaces shall be machined to a smooth finish within the dimensions and tolerances indicated.

Boiler-plate steel is suitable material.

FIG. 1 Goodyear-Healey Rebound Pendulum
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n
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HAMMER PEEN
FIG. 2 Schematic Representation of a Testing Device

5.2.1.2 The holder must ensure a fixed position of th

should be less than two units of rebound resilience. This
condition must be satisfied both in the case of highly elastic
specimens (rebound resilience around 90 %) and in the case of
very hard (hardness 80 to 85 IRHD) samples. The holder may
be designed as a mechanical clamping device or as a vacuum
holder or combination of the two.

5.2.1.3 The pendulum consists of a pendulum rod, hammer,
and a hammer peen, see Fig. 2. The pendulum is suspended in
such a way that under the influence of gravity, it rotates in a
planar path. When the pendulum is hanging vertically, the
hemispherical hammer peen should just touch the surface of
the specimen. The striking direction of the hammer peen must
be perpendicular to the specimen surface.

5.2.2 The testing parameters with their tolerances are as

Sollows:

specimen not tapering to the side. The holder should have the

I h hi db Iui h . hHemisphere diameter, D, of hammer peen: 12.45 to 15.05 mm

Sam_e efiect as that a_C leve y gluing the specimen .t_O t Etective mass of pendulum, m, 0.247 to 0.35 kg

striking surface. The difference between the rebound resiliencetriking velocity, v, and 1.45 to 2.04 m/sec.

of the held specimen compared to that of the glued specimenApparent deformation energy density ( D*d). Bﬁ‘&ﬁ‘jﬁ-lents
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