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Determination of Reference Temperature, T, for Ferritic
Steels in the Transition Range 1

This standard is issued under the fixed designation E 1921; 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 epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope solely C(T) or SE(B) specimens. It is therefore strongly

1.1 This test method covers the determination of a referencé@commended that the specimen type be reported along with
temperatureT,, which characterizes the fracture toughness ofthe derivedT, value in all reporting, analysis, and discussion of
ferritic steels that experience onset of cleavage cracking d€sults. This recommended reporting is in addition to the
elastic, or elastic-plasti . instabilities, or both. The specific équirements in 11.1.1. _ _
types of ferritic steels (3.2.1) covered are those with yield 1.4 Requirements are set on specimen size and the number
strengths ranging from 275 to 825 MPa (40 to 120 ksi) andPf repllca_lte tests that are need_ed to establish acceptable
weld metals, after stress-relief annealing, that have 10 % dgharacterization oK, data populations. _ _
less strength mismatch relative to that of the base metal. 1.5 The statistical effects of specimen size Kp. in the

1.2 The specimens covered are fatigue precracked singld@nsition range are treated using weakest-link the@y
edge notched bend bars, SE(B), and standard or disk-shap@@plied to a three-parameter Weibull distribution of fracture
compact tension specimens, C(T) or DC(T). A range oftoughness values. A limit orK,. values, relative to the
specimen sizes with proportional dimensions is recommende@P€cimen size, is specified to ensure high constraint conditions
The dimension on which the proportionality is based is@long the crack front at fracture. For some materials, particu-
specimen thickness. larly those with low strain hardening, this limit may not be

1.3 MedianK,, values tend to vary with the specimen type Sufficient to ensure that a single-parametir | adequately
at a given test temperature, presumably due to constraiftescribes the crack-front deformation steg _ _
differences among the allowable test specimens in 1.2. The 1.6 Statistical methods are er_n_ployed to predict the transi-
degree oK, variability among specimen types is analytically tion Foughness curve gnd specified tolerance bou_nd_s for 1T
predicted to be a function of the material flow proper@g  SPecimens of thg matenal_ tested. The standard dewatl.on of the
and decreases with increasing strain hardening capacity for ¢ata distribution is a function of Weibull slope and mediag
given yield strength material. Thi,. dependency ultimately The procedure for applying this information to the establish-
leads to discrepancies in calculafEglvalues as a function of Ment of transition temperature shift determinations and the
specimen type for the same materiB).values obtained from €stablishment of tolerance limits is prescribed.

C(T) specimens are expected to be higher tignvalues 1.7 The fracture toughness evaluation of nonuniform mate-
obtained from SE(B) specimens. Best estimate comparisons @l IS not amenable to the statistical analysis methods em-
several materials indicate that the average difference betwedtoyed in this standard. Materials must have macroscopically
C(T) and SE(B)-derived, values is approximately 10°2). uniform tensile and toughness properties. For e>_<amp|e, mult!-
C(T) and SE(B)T, differences up to 15°C have also been pass_weldments_can create hefat-af_fected and brl_ttle zones with
recorded (3). However, comparisons of individual, small Iocallged properties t_hat are_qwte different from elthgr_the bulk
datasets may not necessarily reveal this average trend. DatasBtaterial or weld. Thick section steel also often exhibits some
which contain both C(T) and SE(B) specimens may generatéariation in properties near the surfaces. Metallography and

T, results which fall between th&, values calculated using initial screening may be necessary to verify the applicability of
these and similarly graded materials. Paticular notice should be

given to the 2% and 98% tolerance bounds gppfesented in

* This test method is under the jurisdiction of ASTM Committee E08 on Fatigue9.3. Data falling outside these bounds may indicate nonuniform
and Fracture and is the direct responsibility of E08.08 on Elastic-Plastic Fracturgngterial properties.
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