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Fracture Testing with Surface-Crack Tension Specimens
This standard is issued under the fixed designation E 740; 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 2. Referenced Documents

1.1 This practice covers the design, preparation, and testing 2.1 ASTM Standards?
of surface-crack tension (SCT) specimens. It relates specifi- E 4 Practices for Force Verification of Testing Machines
cally to testing under continuously increasing force and ex- E 8 Test Methods for Tension Testing of Metallic Materials
cludes cyclic and sustained loadings. The quantity determined E 338 Test Method for Sharp-Notch Tension Testing of
is the residual strength of a specimen having a semielliptical or High-Strength Sheet Materials
circular-segment fatigue crack in one surface. This value E 399 Test Method for Plane-Strain Fracture Toughness of
depends on the crack dimensions and the specimen thickness as Metallic Materials
well as the characteristics of the material. E 466 Practice for Conducting Force Controlled Constant
1.2 Metallic materials that can be tested are not limited by ~ Amplitude Axial Fatigue Tests of Metallic Materials
strength, thickness, or toughness. However, tests of thick E 561 Practice foR-Curve Determination
specimens of tough materials may require a tension test E 1823 Terminology Relating to Fatigue and Fracture
machine of extremely high capacity. The applicability of this .
practice to nonmetaliic materials has not been determined. 3: Terminology
1.3 This practice is limited to specimens having a uniform 3.1 Definitions—Definitions given in Terminology E 1823
rectangular cross section in the test section. The test secti@te applicable to this practice.
width and length must be large with respect to the crack length. 3.1.1 crack mouth opening displacement (CMOD),,,2v
Crack depth and length should be chosen to suit the ultimatd-)—the Mode 1 (also called opening mode) component of
purpose of the test. crack displacement due to elastic and plastic deformation,
1.4 Residual strength may depend strongly upon temperaneasured at the location on the crack surface that has the
ture within a certain range depending upon the characteristiggreatest elastic displacement per unit load.
of the T“ate”a" This practice is suitable for tests at any Note 2—In surface-crack tension (SCT) specimens, CMOD is mea-
appropriate temperature. sured on the specimen surface along the normal bisector of the crack
1.5 Residual strength is believed to be relatively insensitiveength.
to loading rate within the range normally used in conventional
tension te;ts. Whgn very low or very high_rates of loading ar&.sistance to extension of a crack. E 616
expected in service, the effect of loading rate should be

investigated using special procedures that are beyond the sco%eé3 .;Lt.:r':) g?[[r;zzlticr:]rgack size, g[Ll—the physical crac(kEs6|zleG)at
of this practice. ’

3.2 Definitions of Terms Specific to This Standard:

Note 1—Further information on background and need for this type of 3.2.1 crack depth, a [L}—in surface-crack tension (SCT)
test is given in the report of ASTM Task Group E24.01.05 on Part-specimens, the normal distance from the cracked plate surface
Through-Crack Testinglj.? to the point of maximum penetration of the crack front into the

1.6 This standard does not purport to address all of thematerial. Crack depth is a fraction of the specimen thickness.
safety concerns, if any, associated with its use. It is the 3.2.1.1 Discussior—In this practice, crack depth is the
responsibility of the user of this standard to establish appro-original deptha, and the subscript is everywhere implied.
priate safety and health practices and determine the applica- 3.2.2 crack length, 2c [L}—in surface-crack tension speci-
bility of regulatory limitations prior to use. mens, a distance measured on the specimen surface between
the two points at which the crack front intersects the specimen
surface. Crack length is a fraction of specimen width.

3.1.2 fracture toughness-a generic term for measures of

* This practice is under the jurisdiction of ASTM Committee EO8 on Fatigue and
Fracture and is the direct responsibility of Subcommittee E08.07 on Linear—Elastic
Fracture. I —
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