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1. Scope

1.1 This test method covers the determination of the slow

crack growth (SCG) parameters of advanced ceramics in a

given test environment at elevated temperatures in which the

time-to-failure of four-point-1⁄4 point flexural test specimens

(see Fig. 1) is determined as a function of different levels of

constant applied stress. This SCG constant stress test procedure

is also called a slow crack growth (SCG) stress rupture test.

The test method addresses the test equipment, test specimen

fabrication, test stress levels and experimental procedures, data

collection and analysis, and reporting requirements.

1.2 In this test method the decrease in time-to-failure with

increasing levels of applied stress in specified test conditions

and temperatures is measured and used to analyze the slow

crack growth parameters of the ceramic. The preferred analysis

method is based on a power law relationship between crack

velocity and applied stress intensity; alternative analysis ap-

proaches are also discussed for situations where the power law

relationship is not applicable.
NOTE 1—This test method is historically referred to in earlier technical

literature as static fatigue testing (Refs 1-3)2 in which the term fatigue is
used interchangeably with the term slow crack growth. To avoid possible
confusion with the fatigue phenomenon of a material that occurs exclu-
sively under cyclic stress loading, as defined in E1823, this test method
uses the term constant stress testing rather than static fatigue testing.

1.3 This test method uses a four-point-1⁄4 point flexural test

mode and applies primarily to monolithic advanced ceramics

that are macroscopically homogeneous and isotropic. This test

method may also be applied to certain whisker- or particle-

reinforced ceramics as well as certain discontinuous fiber-

reinforced composite ceramics that exhibit macroscopically

homogeneous behavior. Generally, continuous fiber ceramic

composites do not exhibit macroscopically isotropic,

homogeneous, elastic continuous behavior, and the application

of this test method to these materials is not recommended.

1.4 This test method is intended for use at elevated tem-

peratures with various test environments such as air, vacuum,

inert gas, and steam. This test method is similar to Test Method

C1576 with the addition of provisions for testing at elevated

temperatures to establish the effects of those temperatures on

slow crack growth. The elevated temperature testing provisions

are derived from Test Methods C1211 and C1465.

1.5 Creep deformation at elevated temperatures can occur in

some ceramics as a competitive mechanism with slow crack

growth. Those creep effects may interact and interfere with the

slow crack growth effects (see 5.5). This test method is

intended to be used primarily for ceramic test specimens with

negligible creep. This test method imposes specific upper-

bound limits on measured maximum creep strain at fracture or

run-out (no more than 0.1 %, in accordance with 5.5).

1.6 The values stated in SI units are to be regarded as the

standard and in accordance with IEEE/ASTM SI 10.

1.7 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.

1.8 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:3

C1145 Terminology of Advanced Ceramics

C1161 Test Method for Flexural Strength of Advanced
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Ceramics at Ambient Temperature

C1211 Test Method for Flexural Strength of Advanced

Ceramics at Elevated Temperatures

C1239 Practice for Reporting Uniaxial Strength Data and

Estimating Weibull Distribution Parameters for Advanced

Ceramics

C1291 Test Method for Elevated Temperature Tensile Creep

Strain, Creep Strain Rate, and Creep Time to Failure for

Monolithic Advanced Ceramics

C1322 Practice for Fractography and Characterization of

Fracture Origins in Advanced Ceramics

C1368 Test Method for Determination of Slow Crack

Growth Parameters of Advanced Ceramics by Constant

Stress Rate Strength Testing at Ambient Temperature

C1465 Test Method for Determination of Slow Crack

Growth Parameters of Advanced Ceramics by Constant

Stress-Rate Flexural Testing at Elevated Temperatures

C1576 Test Method for Determination of Slow Crack

Growth Parameters of Advanced Ceramics by Constant

Stress Flexural Testing (Stress Rupture) at Ambient Tem-

perature

E4 Practices for Force Calibration and Verification of Test-

ing Machines

E112 Test Methods for Determining Average Grain Size

E220 Test Method for Calibration of Thermocouples By

Comparison Techniques

E230 Specification for Temperature-Electromotive Force

(emf) Tables for Standardized Thermocouples

E337 Test Method for Measuring Humidity with a Psy-

chrometer (the Measurement of Wet- and Dry-Bulb Tem-

peratures)

E399 Test Method for Linear-Elastic Plane-Strain Fracture

Toughness of Metallic Materials

E1823 Terminology Relating to Fatigue and Fracture Testing

IEEE/ASTM SI 10 American National Standard for Use of

the International System of Units (SI): The Modern Metric

System

3. Terminology

3.1 Definitions:

3.1.1 The terms described in Terminology C1145 and Ter-

minology E1823 are applicable to this test method. Specific

terms relevant to this test method are as follows:

3.1.2 advanced ceramic, n—a highly engineered, high

performance, predominately non-metallic, inorganic, ceramic

material having specific functional attributes. C1145

3.1.3 constant applied stress, σ[FL-2], n—a constant maxi-

mum flexural stress applied to a specified beam test specimen

by using a constant static force with a test machine and a test

fixture. C1576

3.1.4 constant applied stress versus time-to-failure diagram,

n—a plot of constant applied stress against time-to-failure for

experimental test data. (See Fig. 2)

3.1.4.1 Discussion—Constant applied stress and time-to-

failure are both plotted on logarithmic scales. Data may be

FIG. 1 Four-point-1⁄4 Point Flexural Test Schematic

FIG. 2 Examples of Applied Stress versus Time-to-Failure Diagrams (NC132 Silicon Nitride at 1100 °C in Air (Ref 28) and NCX34 Silicon
Nitride at 1200 °C and 1300 °C in Air (Ref 29))
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organized and plotted by experimental test temperature. Also

called an SCG stress rupture diagram. (See Fig. 2) C1576

3.1.5 constant applied stress versus time-to-failure curve,

n—a curve fitted to the values of time-to-failure at each of

several applied stresses. (See Fig. 2)

3.1.5.1 Discussion—In the historical ceramics literature, the

constant applied stress versus time-to-failure curve is often

called a static fatigue curve. A more accurate descriptive name

is a slow crack growth (SCG) stress rupture curve. C1576

3.1.6 crack-extension resistance, KR [FL-3/2], GR [FL-1] or

JR [FL-1], n—a measure of the resistance of a material to crack

extension expressed in terms of the stress-intensity factor, K;

crack-extension force, G; or values of J derived using the

J-integral concept. E1823

3.1.6.1 Discussion—The J-integral concept in this E1823

definition is a metal fracture concept and is not applicable to

brittle ceramics.

3.1.7 creep strain, n—the time-dependent strain that occurs

after the application of a force which is thereafter maintained

constant. C1291

3.1.8 dead weight test machine, n—a mechanical testing

machine which uses a load frame, lever-arms, and an adjust-

able weight train (with calibrated dead weights) to apply a

constant known force to the test specimen over an extended

period of time.

3.1.9 flexural strength, σf [FL-2], n—a measure of the

ultimate strength of a specified beam test specimen in flexure

determined at a given stress in a particular environment. C1576

3.1.10 fracture toughness, n—a generic term for measures

of resistance to extension of a crack. E399, E1823

3.1.11 inert flexural strength [FL-2], n—the flexural strength

of a specified beam as determined in an inert test condition

whereby no slow crack growth occurs.

3.1.11.1 Discussion—An inert condition may be obtained by

testing at a low temperature, at a very fast test rate, or in an

inert test environment such as vacuum, silicone oil, high purity

dry N2, or liquid nitrogen. C1465

3.1.12 plane-strain fracture toughness, (critical stress inten-

sity factor) KIC [FL-3/2], n—the crack extension resistance

under conditions of crack-tip plane strain in Mode I for slow

rates of loading under predominantly linear-elastic conditions

and negligible plastic-zone adjustment. E1823

3.1.13 R-curve, n—a plot of crack-extension resistance as a

function of stable crack extension. C1145

Also defined as a K-R curve. E1823

3.1.14 run-out, n—a test specimen that does not fail before

a prescribed test time limit. C1576

3.1.15 slow crack growth (SCG), n—subcritical crack

growth (extension) which may result from, but is not restricted

to, such mechanisms as environmentally-assisted stress corro-

sion or diffusive crack growth. C1368, C1465, C1576

3.1.16 slow crack growth (SCG) parameters, n—the param-

eters estimated as constants in the log (time-to-failure) versus

log (constant applied stress), which represent a measure of the

susceptibility to slow crack growth of a material (see Appendix

X1). C1465

3.1.17 stress intensity factor, KI [FL-3/2], n—the magnitude

of the ideal-crack-tip stress field stress field singularity) sub-

jected to Mode I loading in a homogeneous, linear elastic body.

E1823

3.1.18 test environment, n—the aggregate of chemical spe-

cies and energy that surrounds a test specimen. E1823

3.1.19 test environmental chamber, n—a container sur-

rounding the test specimen that is capable of providing a

controlled local environmental condition. C1368, C1465

3.1.20 time-to-failure, tf [t], n—total elapsed time from test

initiation to test specimen failure/rupture for a defined test

condition.

4. Significance and Use

4.1 The service life of many structural ceramic components

is often limited by the subcritical growth of cracks over time,

under stress at a defined temperature, and in a defined chemical

environment (Refs 1-3). When one or more cracks grow to a

critical size, brittle catastrophic failure may occur in the

component. Slow crack growth in ceramics is commonly

accelerated at elevated temperatures. This test method provides

a procedure for measuring the long term load-carrying ability

and appraising the relative slow crack growth susceptibility of

ceramic materials at elevated temperatures as a function of

time, temperature, and environment. This test method is based

on Test Method C1576 with the addition of provisions for

elevated temperature testing.

4.2 This test method is also used to determine the influences

of processing variables and composition on slow crack growth

at elevated temperatures, as well as on strength behavior of

newly developed or existing materials, thus allowing tailoring

and optimizing material processing for further modification.

4.3 This test method may be used for material development,

quality control, characterization, design code or model

verification, time-to-failure, and limited design data generation

purposes.
NOTE 2—Data generated by this test method do not necessarily

correspond to crack velocities that may be encountered in service
conditions. The use of data generated by this test method for design
purposes, depending on the range and magnitude of applied stresses used,
may entail extrapolation and uncertainty.

4.4 This test method and Test Method C1576 are similar and

related to Test Methods C1368 and C1465; however, C1368

and C1465 use constant stress-rates (linearly increasing stress

over time) to determine corresponding flexural strengths,

whereas this test method and C1576 employ a constant stress

(fixed stress levels over time) to determine corresponding

times-to-failure. In general, the data generated by this test

method may be more representative of actual service condi-

tions as compared with data from constant stress-rate testing.

However, in terms of test time, constant stress testing is

inherently and significantly more time consuming than con-

stant stress-rate testing.

4.5 The flexural stress computation in this test method is

based on simple elastic beam theory, with the following
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assumptions: the material is isotropic and homogeneous; the

moduli of elasticity in tension and compression are identical;

and the material is linearly elastic. These assumptions are

based on small grain size in the ceramic specimens. The grain

size should be no greater than 1⁄50 of the beam depth as

measured by the mean linear intercept method (E112). In cases

where the material grain size is bimodal or the grain size

distribution is wide, the limit should apply to the larger grains.

4.6 The test specimen sizes and test fixtures have been

selected in accordance with Test Method C1211 which pro-

vides a balance between practical configurations and resulting

errors, as discussed in Refs 4 and 5. Test Method C1211 also

specifies fixture material requirements for elevated test tem-

perature stability and functionality.

4.7 The SCG data are evaluated by regression of log

applied-stress vs. log time-to-failure to the experimental data.

The recommendation is to determine the slow crack growth

parameters by applying the power law crack velocity function.

For derivation of this, and for alternative crack velocity

functions, see Appendix X1.

NOTE 3—A variety of crack velocity functions exist in the literature. A
comparison of the functions for the prediction of long-term constant stress
(static fatigue) data from short-term constant stress rate (dynamic fatigue)
data (Ref 6) indicates that the exponential forms better predict the data
than the power-law form. Further, the exponential form has a theoretical
basis (Refs 7-10); however, the power law form is simpler mathematically.
Both forms have been shown to fit short-term test data well.

4.8 The approach used in this test method assumes that the

ceramic material displays no rising R-curve behavior, that is,

no increasing fracture resistance (or crack-extension resis-

tance) with increasing crack length for a given test tempera-

ture. The existence of such R-curve behavior cannot be

determined from this test method. The analysis further assumes

that the same flaw type controls all times-to-failure for a given

test temperature.

4.9 Slow crack growth behavior of ceramic materials can

vary as a function of material properties, thermal conditions,

and environmental variables. Therefore, it is essential that test

results accurately reflect the effects of the specific variables

under study. Only then can data be compared from one

investigation to another on a valid basis, or serve as a valid

basis for characterizing materials and assessing structural

behavior.

4.10 Like mechanical strength, the SCG time-to-failure of

advanced ceramics is probabilistic in nature. Therefore, slow

crack growth that is determined from times-to-failure under

given constant applied stresses is also a probabilistic phenom-

enon. The scatter in time-to-failure in constant stress testing is

much greater than the scatter in strength in constant stress-rate

(or any strength) testing (Refs 1, 11-13; see Appendix X2).

Hence, a proper range and number of constant applied stress

levels, in conjunction with an appropriate number of test

specimens, are required for statistical reproducibility and

reliable design data generation (Ref 1-3). This test method

provides guidance in this regard.

4.11 The time-to-failure of a ceramic material for a given

test specimen and test fixture configuration is dependent on the

ceramic material’s inherent resistance to fracture, the presence

of flaws, the applied stress, and the temperature and environ-

mental effects. Fractographic analysis to verify the failure

mechanisms has proven to be a valuable tool in the analysis of

SCG data to verify that the same flaw type is dominant over the

entire test range (Refs 14, 15), and fractography is recom-

mended in this test method (refer to Practice C1322).

5. Interferences

5.1 Slow crack growth (SCG) may be the product of both

mechanical stress and chemical driving forces. The chemical

driving force for a given material may vary strongly with the

chemistry and temperature of the test environment. SCG

testing is conducted at temperatures and in environments

representative of service conditions, so as to evaluate material

performance under service conditions. Note that slow crack

growth testing, particularly constant stress testing, is very time

consuming. The overall test time is considerably greater in

constant stress testing than in constant stress-rate testing.

Because of this longer test time, the temperature and chemical

variables of the test environment shall be controlled to mini-

mize changes during the test. Inadequate control of tempera-

ture and environmental conditions may result in inaccurate

time-to-failure data, especially for materials that are more

sensitive to elevated temperatures and reactive environments.

5.2 A wide range of different interference effects can occur

in slow crack growth testing at elevated temperatures (Refs

16-27).

5.2.1 Creep damage (cavitation and micro-cracks) on or

near the tensile surface of the test specimen.

5.2.2 Creep-induced non-linear stress-strain effects on the

tensile surface of the test specimen.

5.2.3 Differences in creep strain on the tensile surface

versus the compressive surface of the test specimen introduc-

ing non-linear stress-strain effects through the thickness of the

test specimen.

5.2.4 Deviations in the linear relationship between log

(constant applied stress) and log (time-to-failure) at high stress

levels.

5.2.5 Oxidation induced crack healing and crack tip blunt-

ing.

5.2.6 Chemical reactions, oxidation, phase changes, and

devitrification of grain boundary layers in the ceramics.

5.3 Variations in the test specimens and the experimental

conditions can also act as interferences.

5.3.1 Different flaw populations between the surface and the

interior of the test specimen.

5.3.2 Surface condition effects and anomalous surface flaws

from specimen machining and grinding.

5.3.3 Non-uniform test specimen dimensions (dimensional

variations, warp, twist, and bowing).

5.3.4 Localized fracture from contact and friction stresses at

load points.
NOTE 4—These issues are discussed in detail in Annex A1 and in Test

Methods C1211 and C1291.

5.4 All of these effects may change the stress conditions, the

flaw populations, and the crack growth mechanisms in the test
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specimens. These factors need to be considered, accounted for,

and controlled for each given test material and set of test

conditions.

5.5 Creep deformation and effects may be a primary inter-

ference in high temperature SCG testing. Significant creep at

both higher temperatures and longer test times may produce

nonlinearity in stress-strain relations as well as accumulated

tensile damage in flexure (Ref 11). This, depending on the

degree of nonlinearity, may limit the applicability of linear

elastic fracture mechanics (LEFM), since the resulting relation-

ship between strength and stress derived under constant stress

testing condition is based on an LEFM approach with negli-

gible creep (maximum creep strain less than 0.1 %). Therefore

creep strain should minimized as much as possible (to no more

than 0.1 %), as compared to the total elastic strain at failure

(see Fig. 3 and 8.9.2).

6. Apparatus

6.1 Test Machine—Dead weight test machines or universal

test machines capable of maintaining a constant applied force

shall be used for constant stress testing. Test machines used for

this test method shall conform to the requirements of Practice

E4. The applied force shall be monitored during the test and the

variations in the applied force shall not exceed 6 1.0 % of the

nominal value at any given time during the test.

6.1.1 Universal test machines shall meet the system com-

pliance requirements as cited in Annex A2 and Test Method

C1211, 6.9. Dead-weight machines do not have any compli-

ance requirements.

6.2 Test Fixtures—The configurations and mechanical prop-

erties of test fixtures shall be in accordance with Test Method

C1211. The materials from which the test fixtures, including

bearing cylinders, are fabricated shall be effectively inert to the

test environment at the test temperatures, so that they do not

significantly react with or contaminate either the test specimen

or the test environment. In addition, the test fixtures shall

remain elastic under test temperatures and loading conditions.

NOTE 5—Various grades of silicon carbide (such as hot-pressed or
sintered) and high-purity aluminas are candidate materials for test fixtures
as well as load train components in the hot zone. The load-train material
should also be effectively inert to the test environment. For more specific
information regarding use of appropriate materials for fixtures and load
train with respect to test temperatures, refer to Section 6 of Test Method
C1211.

6.2.1 Four-Point Flexure—The four-point-1⁄4 point fixture

described in Test Method C1211, 6.2, shall be used in this test

method (see Fig. 1). The nominal outer (support) spans (L) for

the A, B, and C test fixtures are L = 20 mm, 40 mm, and 80

mm, respectively. Three-point flexure shall not be used.

6.2.2 Bearing Cylinders—The requirements of dimensions

and mechanical properties of bearing cylinders as described in

Test Method C1211 shall be used in this test method. The

bearing cylinders shall be free to roll in order to relieve

frictional constraints, as described in Test Method C1211.

6.2.3 Semiarticulating Four-Point Fixture—The semiarticu-

lating four-point fixture is described in Test Method C1211.

Use the semiarticulating test fixture for test specimens that

meet the parallelism requirements of Test Method C1211.

6.2.4 Fully Articulating Four-Point Fixture—The fully ar-

ticulating four-point fixture is described in Test Method C1211.

Use the fully articulating test fixture for test specimens that do

not meet the parallelism requirements in Test Method C1211,

due to the ceramic fabrication process (as-fired, heat-treated or

oxidized).

6.3 Heating Apparatus—The heating system (such as fur-

nace enclosure, heating elements, thermal control, temperature

measuring device, or thermocouple, or combinations thereof)

shall conform to the requirements in Test Method C1211, 6.11.

6.3.1 Test Furnace and Temperature Readout Device—The

furnace shall be capable of maintaining the test specimen

temperature within 62 °C during each testing period. The

temperature readout device shall have a resolution of 1 °C or

smaller. The furnace system shall be such that thermal gradi-

ents are minimal along the length of the test specimen with no

more than a 5 °C differential from end-to-end in the test

specimen.

NOTE 6—Tests are sometimes conducted in furnaces that have thermal
gradients. Test specimens of smaller sizes will reduce thermal gradient
problems, but it is essential to monitor the temperature along the length of
the test specimen.

6.3.2 Thermocouples:

6.3.2.1 The specimen temperature shall be monitored by a

thermocouple with its tip situated no more than 1 mm from the

midpoint of the test specimen. Either a fully sheathed or

exposed bead junction may be used. If a sheathed tip is used,

verify that there is negligible error associated with the covering

sheath.

FIG. 3 Creep Deformation and Deflection at Constant Force Conditions
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(1) Thermocouple integrity and stability are significant

concerns at elevated temperatures and long exposure times.

Exposed thermocouple beads have greater sensitivity, but they

may be exposed to vapors that may react with the thermo-

couple materials. (For example, silica vapors will react with

platinum.) Beware of the use of heavy-gage thermocouple

wire, thermal gradients along the thermocouple length, or

excessively heavy-walled insulators, all of which may lead to

erroneous temperature readings.

(2) The thermocouple tip may contact the test specimen,

but only if there is certainty that the thermocouple tip or

sheathing material will not interact chemically with the test

specimen. Thermocouples may be prone to breakage if they are

in contact with the test specimen.

6.3.2.2 A separate thermocouple may be used to control the

furnace, if necessary, but the test specimen temperature shall be

the reported temperature of the test.

6.3.2.3 The thermocouple(s) shall be calibrated in accor-

dance with Test Method E220 and Specification and Tables

E230. The thermocouples shall be periodically checked since

calibration may drift with usage or contamination.

6.3.2.4 The measurement of temperature shall be accurate to

within 65 °C. The accuracy shall include the error inherent to

the thermocouple as well as any errors in the measuring

instruments.

NOTE 7—Resolution should not be confused with accuracy. Beware of
recording instruments that read out to 1 °C (resolution) but have an
accuracy of only 610 °C or 61⁄2 % of full-scale (for example, 1⁄2 % of
1200 °C is 6 °C).

NOTE 8—Temperature measuring instruments typically approximate the
temperature-electromotive force (EMF, in millivolt) tables, and may have
an error of a few degrees.

6.3.2.5 The appropriate thermocouple extension wire shall

be used to connect a thermocouple to the furnace controller and

temperature readout device, which shall have either a cold

junction or a room-temperature compensation circuit. Special

care should be directed toward connecting the extension wire

with the correct polarity.

6.4 Furnace Environmental Chamber—The furnace may

have an air, inert, vacuum, or any other gaseous environment,

as required. If testing is conducted in any gaseous environment

other than ambient air, an appropriate environmental chamber

shall be constructed to facilitate handling, control, and moni-

toring of the test environment so that constant test environment

conditions can be maintained. The chamber shall be effectively

corrosion-resistant to the test environment so that it does not

react with or change the environment. If the load train acts

through bellows, fittings, or seals, verify that force losses or

errors do not exceed 1 % of the prospective failure forces.

6.5 Deflection Measurement—Beam deflection and outer

fiber strain (strain at the outer face of the flexure beam)

measurements are not needed to calculate a slow crack growth

parameter. However, deflection measurements may be neces-

sary for determining if significant creep deformation is occur-

ring. Deflection measurement of test specimens for creep is

particularly important for certain ceramic materials at higher

test temperatures and longer test times and is highly recom-

mended to ensure that maximum creep strain of those ceramic

specimens is within the allowable limit (see 8.9.2).

6.5.1 Creep deformation can be measured by three methods:

real-time in-situ deflection of the midpoint or load points of the

test specimen, crosshead displacement, and post-test measure-

ment of the permanent deformation of the midpoint of the test

specimen.

6.5.2 Deflection-measuring equipment shall be capable of

resolution and accuracy of 2 × 10-3 mm. See A2.2 for details on

deflection measurement and creep strain calculation.

6.6 Data Acquisition—Accurate determination of the time-

to-failure (or maximum test time in case of run-out) is

important, since time-to-failure is the only dependent variable

in this test method. Applied force versus elapsed time shall be

measured and recorded during testing to ensure constant stress

conditions.

6.6.1 Accurate time determination is particularly important

when time-to-failure may be relatively short (<10 s). Devices

to measure time-to-failure may be either digital or analog and

incorporate a switching mechanism to mark the time of test

specimen failure. Either analog chart recorders or digital data

acquisition systems may be used for this purpose.

6.6.2 Time recording devices shall be accurate to 1.0 % of

the recording range and shall have a minimum data acquisition

rate sufficient to adequately describe the whole test data series.

The appropriate data acquisition rate depends on the actual

time-to-failure but should preferably be in the 0.2 Hz to 50 Hz

range (50 Hz for times less than 5 s, 10 Hz for times between

5 s and 10 min, 1 Hz for times between 10 min and 5 h, and 0.2

Hz for times over 5 h).

6.7 Dimension Measuring Devices—Micrometers and other

devices used for measuring test specimen dimensions shall

have a resolution of 0.002 mm or smaller. To avoid damage in

the inner span section, thickness/depth measurements should

be made using a flat, anvil type micrometer. Ball-tipped or

sharp anvil micrometers should not be used because localized

surface damage (for example, cracking) may be induced.

7. Test Specimen

7.1 Specimen Size—The types/configurations, dimensions,

and tolerances of rectangular flexure beam specimens de-

scribed in Test Method C1211 shall be used in this test method.

The nominal dimensions (width (b), depth (d), and length (l))

for each type of test specimen are given in Table 1.

TABLE 1 Test Specimen Dimensions (in accordance with Test
Method C1211)A,B

Type/

Configuration

Width (b),

mm

Depth/Thickness

(d), mm

Length (l) mm,

minimum

A 2.0 1.5 25

B 4.0 3.0 45

C 8.0 6.0 90

A Cross-sectional dimensional tolerances are ±0.05 mm for A specimens and

±0.13 mm for B and C specimens.
B The parallelism tolerances on the four longitudinal faces are 0.015 mm for A and

B specimens and 0.03 mm for C specimens. The two end faces need not be

precision machined.
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