[‘IM) Designation: C 848 — 88 (Reapproved 1999)
i’

INTERNATIONAL

Standard Test Method for
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Ceramic Whitewares by Resonance ?
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superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope Any specimen with a frequency response falling outside this

1.1 This test method covers the determination of the elastif‘€quency range is rejected. The actual modulus of each piece
properties of ceramic whiteware materials. Specimens of theg@eed not be determined as long as the limits of the selected
materials possess specific mechanical resonance frequencfe@quency range are known to include the resonance frequency
which are defined by the elastic moduli, density, and geometr{at the piece must possess if its geometry and density are
of the test specimen. Therefore the elastic properties of ¥ithin specified tolerances.
material can be computed if the geometry, density, and me- 1.5 This standard does not purport to address all of the
chanical resonance frequencies of a suitable test specimen $fety concerns, if any, associated with its use. It is the
that material can be measured. Young's modulus is determindgSponsibility of the user of this standard to establish appro-
using the resonance frequency in the flexural mode of vibraPriate safety and health practices and determine the applica-
tion. The shear modulus, or modulus of rigidity, is found usingPility of regulatory limitations prior to use.
torsional resonance vibrations. Young’s modulus and she

. s . . Summary of Test Method
modulus are used to compute Poisson’s ratio, the factor o . ,
lateral contraction. 2.1 This test method measures the resonance frequencies of

1.2 All ceramic whiteware materials that are elastic, homo{€st bars of suitable geometry by exciting them at continuously

geneous, and isotropic may be tested by this test métfibis variable frequencies. Mechanical excitation of the specimen is
test method is not satisfactory for specimens that have crackgovided through use of a transducer that transforms an initial
or voids that represent inhomogeneities in the material; neithe§'€ctrical signal into a mechanical vibration. Another trans-

is it satisfactory when these materials cannot be prepared in@/cer senses the resulting mechanical vibrations of the speci-
suitable geometry. men and transforms them into an electrical signal that can be

_ o ~ displayed on the screen of an oscilloscope to detect resonance.
Note 1—Elastic here means that an application of stress within theThe resonance frequencies, the dimensions, and the mass of the

ela_stlc limit of that materl_al making up t_he bod)_/ belr_lg stressed will Causgﬁpecimen are used to calculate Young’s modulus and the shear
an instantaneous and uniform deformation, which will cease upon removagnodulus

of the stress, with the body returning instantly to its original size and shap

without an energy loss. Many ceramic whiteware materials conform to thi S

definition well enough that this test is meaningful. S“J' Significance and Use
Note 2—Isotropic means that the elastic properties are the same in all 3.1 This test system has advantages in certain respects over

directions in the material. the use of static loading systems in the measurement of ceramic

1.3 A cryogenic cabinet and high-temperature furnace ar@hitewares.
described for measuring the elastic moduli as a function of 3.1.1 Only minute stresses are applied to the specimen, thus
temperature from —195 to 1200°C. minimizing the possibility of fracture.

1.4 Modification of the test for use in quality control is 3.1.2 The period of time during which stress is applied and
possible. A range of acceptable resonance frequencies i§moved is of the order of hundreds of microseconds, making

determined for a piece with a particular geometry and density! feasible to perform measurements at temperatures where
delayed elastic and creep effects proceed on a much-shortened
time scale.
1 This test method is under the jurisdiction of ASTM Committee C-21 on 3.2 This test method is suitable for detecting whether a
Ceramic Whitewares and Related Products and is the direct responsibility ; e H ; P R ;
Subcommittee C21.03 on Test Methods for Whiteware Properties. O.ﬁ]atenal meet_s specn‘_lcatlo_ns, i cognlza_nce IS given _tp one
Current edition approved Sept. 30, 1988. Published November 1988. Originalymportant TaCt- ceramic whiteware matenal; are sensitive to
published as C 848 — 76. Last previous edition C 848 — 88 (1994). thermal history. Therefore, the thermal history of a test
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