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Standard Test Method for
Mode | Interlaminar Fracture Toughness of Unidirectional
Fiber-Reinforced Polymer Matrix Composites  *

This standard is issued under the fixed designation D 5528; 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

1.1 This test method describes the determination of the ™™™
opening Mode | interlaminar fracture toughne&s,, of con-
tinuous fiber-reinforced composite materials using the double
cantilever beam (DCB) specimen (Fig. 1). q )

1.2 This test method is limited to use with composites meert L"/
consisting of unidirectional carbon fiber and glass fiber tape
laminates with brittle and tough single-phase polymer matri- (a) with piano hinges (b) with loading blocks
ces. This limited scope reflects the experience gained in FIG.1 Double Cantilever Beam Specimen
round-robin testing. This test method may prove useful for
other types and classes of composite materials; however,
certain interferences have been noted (see 6.5).

1.3 The values stated in Sl units are to be regarded as the
standard. The values given in parentheses are for information
only.

1.4 This standard may involve hazardous materials, opera-
tions, and equipment.

trix Composite Materiafs

E 4 Practices for Force Verification of Testing Machihes

E 6 Terminology Relating to Methods of Mechanical Test-
ing®

E 122 Practice for Calculating Sample Size to Estimate,
With a Specified Tolerable Error, the Average for Charac-
teristic of a Lot or Procegs

%? This standar;j does not p_u:pgrt tghagjtdress aIIIt O.f t?ﬁ E 177 Practice for Use of the Terms Precision and Bias in
safety concerns, if any, associated with its use. is the " AgTM Test Methodé

responsibility of the user of this standard to establish appro- E 456 Terminology Relating to Quality and Statisfics
priate safety and h_ea_lth practices and determine the applica- E 691 Practice for Conducting an Interlaboratory Study to
bility of regulatory limitations prior to use. Determine the Precision of a Test Metfod
2. Referenced Documents

2.1 ASTM Standards:

D 883 Terminology Relating to Plastfcs
D 2651 Guide for Preparation of Metal Surfaces for Adhe-

3. Terminology

3.1 Terminology D 3878 defines terms relating to high-
modulus fibers and their composites. Terminology D 883
sive Bonding defines terms relating to plastics. Terminology E 6 defines

. . terms relating to mechanical testing. Terminology E 456 and
thsz' Test Methods for Void Content of Reinforced Plas"Practice E 177 define terms relating to statistics. In the event of

. . . conflict between terms, Terminology D 3878 shall have prece-
D 3171 Te_st Method _for _F|be_r Content of Resin Matrix dence over the other terminology standards.
Composites by Matrix Digestién

: . . 3.2 Definiti fT Specific to This Standard:
D 3878 Terminology of Composite Materials etnitions ot 1erms Specific 1o 7 IS standar

. . 3.2.1 crack opening mode (Mode —Bfracture mode in
D;)rizge/r?i(fszi?llt\jﬂ ETeuSi}iblxljrtr?(?orfgirtiol\g?r:Stg;eP Qb;(gfﬂﬂog which the delamination faces open away from each other.

P q 9 y 3.2.2 Mode | interlaminar fracture toughness, ,S-the
critical value of G for delamination growth as a result of an
1 This test method is under the jurisdiction of ASTM Committee D30 on opening load or displacement.

Composite Materials and is the direct responsibility of Subcommittee D30.06 on .
Interlaminar Properties. 3.2.3 energy releasc_a rate,Gt_he Ioss_of energy, dU in the
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