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This standard is issued under the fixed designation D 5045; 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 * this test method for testing conditions.

1.1 These test methods are designed to characterize the Referenced Documents
toughness of plastics in terms of the critical-stress-intensit
g P Y 2.1 ASTM Standards:

factor, K nd the ener r unit area of crack surf r . . .
actor, K, and the energy per unit area of crack surface o D 638 Test Method for Tensile Properties of Plastics

critical strain energy release ra,., at fracture initiation. o o :
1.2 Two testing geometries are covered by these test meth- Drggo Classification System for Specifying Plastic Mate-

ods, single-edge-notch bending (SENB) and compact tension
(CT).

1.3 The scheme used assumes linear elastic behavior of the
cracked specimen, so certain restrictions on linearity of the
load-displacement diagram are imposed.

1.4 A state-of-plane strain at the crack tip is required.3 Terminology
Specimen thickness must be sufficient to ensure this stress L
state. 3.1 Definitions: _ . o

1.5 The crack must be sufficiently sharp to ensure that a. 3.1.1 compact tensmm—speumeq geome;try consisting of
minimum value of toughness is obtained. single-edge notc_h_ed platg !o_aded in tension. See 3.1.5 for

1.6 The significance of these test methods and many Coﬁ_eference_t_o add|t|(_)nal definition.
ditions of testing are identical to those of Test Method E 399 3.1.2 crmtc)al s(tjram energy relea_se drate]: & n—toughness f
and, therefore, in most cases, appear here with many Sim”arpa}rameter as(;ad. on elnder?y_ required to fracture. See 3.1.5 for
ties to the metals standard. However, certain conditions and erencel toa |t!on? efinition. h h
specifications not covered in Test Method E 399, but important 3.1.3 plane-strain fracture toughness, K n—toughness
for plastics. are included. parameter indicative of the resistance of a material to fracture.

p L]

; L See 3.1.5 for reference to additional definition.
1.7 This protocol covers the determination Gf, as well, ; .
which is of particular importance for plastics. 3.1.4 single-edge notched bendr—specimen geometry

1.8 These test methods give general information concernin onsisting of center-notched beam loaded in three-point bend-

. . . g. See 3.1.5 for reference to additional definition.
ggggqﬂu%msgfefg(s'c ;ned G.r%\tltieiélgg\.lvﬁisc\rI]VIthi\;l'eestthlr\e/le;hggi fic 3.1.5 Reference is made to Test Method E 399 for additional
.y . P g P explanation of definitions.
requirements for testing of the SENB and CT geometries. 2 Definitions of Terms Specific to This Standard:
1.9 Test data obtained by these test methods are relevant and;’ . P . :
appropriate for use in engineering design .2.1 yield stressn—stress at fracture is used. The slope of

1.10 This standard does not purport to address all of thethfe stress-strain .c.urvel IS fr?o.t'requwed to be zero. See 7.2 for
safety concerns, if any, associated with its use. It is the€'erence to additional definition.
responsibility of the user of this standard to establish appro-4. Summary of Test Methods
priate safety and health practices and determine the applica-

bility of regulatory limitations prior to use.

E 399 Test Method for Plane-Strain Fracture Toughness of
Metallic Materialé

E 691 Practice for Conducting an Interlaboratory Study to
Determine the Precision of a Test MetRod

4.1 These test methods involve loading a notched specimen
that has been precracked, in either tension or three-point

Note 1—There is currently no 1SO standard that duplicates these tesbending. The load corresponding to a 2.5 % apparent incre-
methods. Pending ISO/CD 13586 covers similar testing and referencagient of crack extension is established by a specified deviation

1 These test methods are under the jurisdiction of ASTM Committee D-20 om——————————————
Plastics and is the direct responsibility of Subcommittee D20.10 on Fracture 2 Annual Book of ASTM Standardgol 08.01.

Mechanics. 2 Annual Book of ASTM Standardgol 08.02.
Current edition approved March 10, 1999. Published June 1999. Originally *Annual Book of ASTM Standardgol 03.01.
published as D 5045 — 90. Last previous edition D 5045 — 96. 5 Annual Book of ASTM Standardgol 14.02.

*A Summary of Changes section appears at the end of this standard.
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